US Army Corps
of Engineers

Construction Engineering USACERL Technical Report 98 /106
Research Laboratories July 1998

Installation Summaries From the 1997
Survey of Threatened and Endangered
Species on Army Lands

by
Rachel A. Shaw, Eric R. Schreiber, Alison Hill, and Mary A. Reed

L o
ary Fradning/Tes Th ey £ Hrd grgee
B A radines Spscien FensgEmEi

species, critical habitat, informal consultations
with the U.S. Fish and Wildlife Service

The Army’s Environmental Quality Review
(EQR) is a means by which installations report

annually to Army Headquarters (HQDA) on a
variety of natural resource and environmental
issues. Data from the Threatened and
Endangered Species (TES) portion of the 1997
EQR is summarized in this report. Installation-
level data provides information on all species
that occur on each installation, while species-
level data lists all installations on which each
species occurs. Corresponding information on
such topics as Federal status, category of

Approved for public release; distribution is unlimited.

(USFWS), and biological opinions rendered by
USFWS is provided for each species.

Additional information on the status of
endangered species management plans
(ESMPs), planning level surveys (PLSs), and
points-of-contact is available for each
installation.
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Introduction

Background

The Army’s primary mission is to provide for the national defense. However, as a
Federal agency, the Army is also required to protect the Threatened and
Endangered species (TES) that occur on the same lands where training of
soldiers and testing of weapons are carried out. Regular data collection efforts
provide the Army with information that it needs to monitor and manage TES
and their habitats. Every year, installations are asked to provide Army
Headquarters (HQDA) with a list of TES occurring within their boundaries and
on surrounding lands, and to respond to a series of questions about these species.
This information gives the Army the ability to assess the status of its TES
nationwide, to plan for expenditures related to TES, and to deal proactively with
any potential conflicts between TES and the military mission. The information
collected will also be of use to the Major Commands (MACOMs) and individual
installations in planning for and managing TES.

Objectives

The objective of this research was to analyze TES information from the 1997
Environmental Quality Review (EQR) survey. This data will help the Army plan
how best to comply with its obligations under the Endangered Species Act (ESA)
while carrying out its military mission.

Approach

@ data collection efforts have included a survey that was administered
directly to installations. In fiscal year (FY) 1997, data on TES were obtained by
extracting information from the EQR, which contains questions on a broad range
of environmental and natural resource issues, including TES. Installations were


http://www.cecer.army.mil/
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able to enter their responses to the EQR directly into a database via the Army’s
Defense Environmental Network and Information Exchange (DENIX).*

Questions on TES included Federal status, presence of critical habitat, number
of informal consultations and biological opinions, and total expenditures for each
species on the installation. Information was also collected on the status of the
installations’ Endangered Species Management Plan (ESMP) and Planning Level
Survey (PLS), covering all species on the installation. Responses from the TES
portion of the EQR were sent to USACERL for data cleaning and analysis.
Installations were re-contacted by phone to verify their answers during the data
cleaning phase.

Preliminary tables with Army-wide and MACOM breakdowns of the EQR97 TES
information were sent to each MACOM for review.

Scope

The intended scope of this survey was all Army installations with onsite or
contiguous species that were listed in the Federal Register in late 1997 as
Threatened, Endangered, Proposed Threatened, Proposed Endangered, or
Candidate species. As in previous survey years, a few installations did not
respond. Some smaller installations may have lacked the technology to report
data via DENIX. For practical purposes, the survey results may be taken as
representing a nearly complete census of Army installations with TES species.

Mode of Technology Transfer

HQDA and MACOMs were provided cleaned and verified data in Excel 5.0
format from the EQR97 survey. This gives them the means to conduct additional
analysis beyond that provided in this summary report. Preliminary tables,
including some not found in this report, were provided as hard copy. The present
report can be downloaded from the USACERL web page; http://www.cecer.
army.mil. Subsequent publications will provide trend information.

*
DENIX has both public web pages and pages restricted to DOD-authorized users. The DENIX homepage can be
accessed at http://www.denix.osd.mil.
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2 Definitions

Biological Opinion — The document that states the opinion of the U.S. Fish
and Wildlife Service (USFWS)/National Marine Fisheries Service (NMFS) as to
whether or not a Federal agency’s proposed action is likely to jeopardize the
continued existence of a listed species or result in the destruction or adverse
modification of critical habitat.

Category — Species are divided into the following categories in this report:

amphibians birds

clams crustaceans
fish insects
mammals plants
reptiles shails

Critical Habitat — An area determined by the USFWS/NMFS to be critical to
the survival of a species. Under certain circumstances, critical habitat may be
designated in an area deemed favorable for the species, but where the species is
not known to occur. Only a small number of the species with critical habitat
actually have such habitat designated on Army installations.

Distinct Species — The term distinct species refers to the fact that a species
may occur on many installations, but it is only counted once for purposes of
assessing the number of species found Army-wide. For example, species X may
be found on five installations, but when the total number of species is presented,
species X is only counted once.

ESMP - Endangered Species Management Plan. A plan developed in
accordance with Army Regulation (AR) 200-3, Chapter 11, for the management
of listed or proposed species or critical habitat.

Expenditures — The total cost for managing each Federally listed Threatened
or Endangered species for which funds were expended during the reporting fiscal
year. Guidelines for reporting TES expenditures are provided by the USFWS.
Guidance is based on the notion of “reasonably identifiable Federal Expenditures
made primarily for the conservation of endangered and threatened species
pursuant to this [Threatened and Endangered Species] Act.”
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Federal Status

E — Federally Endangered

T — Federally Threatened

PE — Federally Proposed as Endangered

PT — Federally Proposed as Threatened

C — Candidate for Federal Listing

C(w) — Candidate Species whose listing is “warranted but precluded” by

other listing activity in the past year. No distinction is made between
C and C(w) for reporting purposes.

Federal Action [Proposed Action] — Any activity permitted, funded, or
conducted by a Federal agency.

Formal Consultation — The process between USFWS/NMFS and a Federal
agency that commences when the Federal agency determines its action may
affect a listed species or critical habitat. The Federal agency then submits a
written request for consultation with USFWS/NMFS. The process concludes
with the issuance of a Biological Opinion from the USFWS/NMFS, stating
whether or not the action is likely to result in jeopardy to the species or adverse
modification of critical habitat.

Informal Consultation — The informal consultation process precedes formal
consultation and may be requested by the Federal agency, a designated non-
Federal representative, or other applicant. Informal consultation may include
such topics as which species occur in the proposed action area, and what effect
the action may have on listed species or critical habitats. Informal consultation
often concludes with USFWS/NMFS providing written concurrence with the
Federal agency’s determination that its action is not likely to adversely affect
listed species or critical habitat.

Installation — The term installation includes active military installations, state
National Guard Bureau (NGB) offices, NGB training sites, depots, Army
ammunition plants, and regional support centers for the Army Reserve.
Analyses in this report do not make a distinction between the various types. In
some cases it was difficult to define “installation” data because some NGB state
offices, for example, reported on an individual basis, while others reported at the
state level.
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Jeopardy Biological Opinion — A Biological Opinion issued by the USFWS or
NMFS stating that a proposed action is likely to jeopardize the continued
existence of listed species or result in the destruction or adverse modification of
critical habitat.

Non-jeopardy Biological Opinion — A Biological Opinion issued by the
USFWS or NMFS stating that a proposed action may affect, but is not likely to
jeopardize the continued existence of listed species or result in adverse
modification of critical habitat.

PLS - Planning Level Survey. An installation-wide inventory used to
characterize essential components of the installation natural resources (e.g.,
landform, soil, water, and biota). Planning level surveys for TES include, at a
minimum, a map showing the kinds and known distribution of TES on the
installation.

Species Occurrence — An occurrence is equivalent to an individual record. For
example, a TES that occurs on three installations is recorded as having three
occurrences.

S/A — Similarity of Appearance. A species that closely resembles a threatened or
endangered species may be given the Federal status of the species it resembles.
Similarity of Appearance species are denoted with a T(S/A) or E(S/A). However,
no distinction is made between S/A and TES for reporting purposes.

Species Location

Contiguous — Species known to occupy or otherwise use habitat adjacent to an
installation, which may be affected by installation military activities and
land management practices. Contiguous species are of concern to install-
ations because of the possibility that they may at some future time be found
on the installation.

Onsite — Species that have been documented on the installation.
TES — Threatened and Endangered Species. The term TES includes all

Federally Threatened, Endangered, Proposed, and Candidate species on Army
lands.
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3 Changes in Federal Status From 1996

Delisted Species

Two species were delisted from the 1997 Federal Register that were reported
from Army installations in the 1996 TES survey (Schreiber et al. 1997). These
species include the American alligator (Alligator mississippiensis) and the
Ramsey canyon leopard frog (Rana subaquavocalis). Based on the 1996 TES
survey, 9 installations were affected by delisting the American alligator, and 1
installation was affected by delisting the Ramsey canyon leopard frog.

Species With a Changed Federal Status

A total of 34 species found on Army lands have changed Federal status since the
1996 TES survey (Table 1). These include 29 plants, 2 reptiles, 1 insect, 1
mammal, and 1 bird species. Only 2 of these species had a decrease in status
(i.e., went to a lower category of endangerment); the remaining 32 species had an
increase in status. Of the 32 species that increased in status, 27 were PE species
whose status changed to E in 1997; the majority of these were Hawaiian plants.

Table 1. Species with a different Federal status from that reported in 1996.

Scientific Name Common Name Category 1997 1996
Astragalus jaegerianus Lane Mountain Milk-vetch Plant PE C

Cenchrus agrimonioides Kamanomano Plant E PE
Chamaesyce rockii "Akoko Plant E PE
Clemmys muhlenbergii Bog (Northern Population) Turtle Reptile PT C

Cyanea acuminata Haha Plant E PE
Cyanea koolauensis Haha Plant E PE
Cyanea longiflora Haha Plant E PE
Cyperus trachysanthos Pu'uka'a Plant E PE
Cyrtandra dentata Ha'iwale Plant E PE
Cyrtandra subumbellata Ha'iwale Plant E PE
Cyrtandra viridiflora Ha'iwale Plant E PE
Eragrostis fosbergii Fosberg's Love Grass Plant E PE
Euphorbia haeleeleana "Akoko Plant E PE
Felis concolor Mountain Lion Mammal |T(S/A) |E

Gardenia mannii Nanu Plant E PE
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Scientific Name Common Name Category 1997 1996
Helianthus eggertii Eggert's Sunflower Plant T PT
Isodendrion laurifolium Aupaka Plant E PE
Labordia cyrtandrae Kamakahala Plant E PE
Lepidium arbuscula "Anaunau Plant E PE
Lilaeopsis schaffneriana recurva |Huachuca Water-umbel Plant E PE
Lobelia gaudichaudii koolauensis |None Plant E PE
Manduca blackburni Blackburn's Sphinx Moth Insect PE C

Myrsine juddii Kolea Plant E PE
Neraudia ovata None Plant E PE
Nerodia erythrogaster neglecta Copperbelly Water Snake Reptile T PT
Phyllostegia hirsuta None Plant E PE
Platanthera holochila None Plant E PE
Pritchardia kaalae Loulu Plant E PE
Sanicula purpurea None Plant E PE
Schiedea hookeri None Plant E PE
Schiedea kealiae Ma’oli oli Plant E PE
Schiedea nuttallii None Plant E PE
Sterna dougallii dougallii Roseate Tern Bird T E

Viola oahuensis None Plant E PE
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4 Summary Information

Installation Information

A total of 105 installations responded to the 1997 TES portion of the EQR, by
reporting that they had either onsite or contiguous species. Of those responding,
93 installations (89%) reported onsite TES, and 12 installations (11%) reported
having only contiguous species (Table 2).

The 105 installations with onsite or contiguous TES include: 31 Army National
Guard (ARNG), 28 Army Materiel Command (AMC), 14 Training and Doctrine
Command (TRADOC), 13 Forces Command (FORSCOM), 9 U.S. Army, Pacific
(USARPAC), 5 U.S. Army Reserve Command (USARC), 2 Military District of
Washington (MDW), 1 Medical Command (MEDCOM), 1 Military Traffic
Management Command (MTMC), and 1 U.S. Military Academy (USMA).

Appendix A provides a comprehensive list, ordered by MACOM, of the 105
installations with onsite or contiguous TES, with corresponding information on
scientific name, common name, Federal status, category, and occurrence. Point-
of-contact information is also provided for each installation. Appendix B
provides an alphabetic list of installations and the MACOMs where they are
found.

Table 2. Installation and species summary information

Onsite Contiguous Total
Number of installations 93 12° 105
Number of distinct species 194 51° 245
Number of species occurrences 370 137° 507

*Does not occur onsite on any installation.
® Number of distinct species that are only found contiguous to installations.
¢ All occurrences of contiguous species.

Species Information

A total of 245 distinct TES (507 occurrences) were identified from the 105
installations reporting species. These include 194 distinct onsite species (370
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occurrences), and 51 distinct species that are only found contiguous to
installations (137 occurrences) (Table 2).

Of the 245 distinct species, 75% are Endangered, 16% are Threatened, 6% are
Candidates, 2% are Proposed Endangered, and <1% are Proposed Threatened
(Figure 1). By Category, 54% of the distinct TES are plants, 16% are birds, 7%
are snails, 6% are mammals, 5% are reptiles, 4% are fish, 3% are clams, 2% are
amphibians and insects, and 1% are crustaceans (Figure 2).

Appendix C lists the 245 distinct TES, with corresponding installations that each
occurs on, in addition to whether or not critical habitat is designated for the
installation.

Of the 105 installations that reported onsite or contiguous TES, 104 reported the
presence of T&E species (Table 3). A total of 223 T&E species (470 occurrences)
were identified from the 104 installations reporting T&E species. Of the 223
T&E species, 175 species (345 occurrences) were identified from 91 installations
reporting onsite T&E species, while 48 species (125 occurrences) were identified
from 13 installations reporting contiguous T&E species (Table 3).

by Species
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Figure 1. Federal status, by distinct species and species occurrence,
for onsite and contiguous species.
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Distinct Species

by Category
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Figure 2. Distinct species, by category, for onsite and contiguous species.

Table 3. Threatened and Endangered species summary information.

Onsite Contiguous * Total
Number of installations reporting T&E species 91 13 104
Number of distinct T&E species 175 48 223
Number of T&E species occurrences 345 125 470

* Does not occur onsite on any installation.

Critical Habitat

Seventeen of the 245 TES (56 occurrences) are species that have been identified
by the USFWS as having critical habitat. However, this does not mean that
critical habitat has actually been designated on installations where these species
occur, as critical habitat is designated for specific geographic locations and the
installations may not fall within these areas. In fact, only two species were
confirmed by installations as having critical habitat within the boundaries of an
installation: the American peregrine falcon (Camp Smith), and the desert
tortoise (Fort Irwin). Three contiguous TES were also designated as having
critical habitat: the whooping crane (Nebraska State Area Command [STARC-
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NE]), northern spotted owl (Fort Lewis), and the Mexican spotted owl (White
Sands Missile Range).

Consultations and Biological Opinions

Installations reported a total of 626 informal consultations with the USFWS or
NMFS in FY 1997. As a result of the formal consultation process, 32 Biological
Opinions were rendered. Thirty-one of these were Non-Jeopardy Biological
Opinions, and only 1 was a Jeopardy Biological Opinion.

Endangered Species Management Plans

Each installation is required to prepare an Endangered Species Management
Plan (ESMP) for listed and proposed species and species with critical habitat. Of
the 93 installations reporting onsite TES, 21 have a completed ESMP, 56 have a
partially completed ESMP, 5 do not have an ESMP, and 1 ESMP required
revision. In addition, 7 installations reported that they were not required to
prepare an ESMP, and 3 installations did not respond. Of the 12 installations
reporting only contiguous TES, 3 reported that their ESMP was partially
complete, while 9 reported that they did not need an ESMP. See Appendix A for
the ESMP status of each installation.

Planning Level Survey

Each installation is required to prepare a Planning Level Survey (PLS) to
provide natural resource managers the basis to develop plans for continued
training and mission requirements, and to meet stewardship goals. Of the 93
installations reporting onsite TES, 39 have a completed PLS, 46 have a partially
completed PLS, 1 required revision, and 1 installation did not have a PLS. Of
the remaining 7 installations, 3 reported that they were not required to prepare
a PLS, and 3 installations did not respond. Of the 12 installations reporting only
contiguous TES, 3 reported that they have a completed PLS, 5 have a partially
completed PLS, and 4 installations reported that they were not required to
prepare a PLS. See Appendix A for the PLS status of each installation.
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Expenditures

A total of $10,325K was spent for onsite TES in 1997. By category, expenditures
for onsite TES include: $7,773K for birds, $823K for reptiles, $766K for
mammals, $594K for plants, $161K for insects, $119K for fish, $82K for
crustaceans, $6K for amphibians, and <$1K for clams.

An additional $320K was spent on contiguous TES in 1997. The breakdown by
category includes: $199K for birds, $112K for insects, $4K for mammals, $3K for
amphibians, and $2K for fish.
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Appendix A: Points of Contact, ESMP
Status, PLS Status, and TES Species
Found on Installations



Abbreviations for ESMP and PLS15:
CCA — Complete: Current and Approved
DNE — Does Not Exist

NoR — No Response

NR — Not Required

PCFR — Partially Complete: Funds Required
PCNA — Partially Complete: Plan not yet Approved
PCWP — Partially Complete: Work in Progress

RR — Requires Revision

MACOM Installation State POC Phone ESMP PLS Scientific Name Common Name Fed Category  Onsite/
Stat Cont.
AMC Aberdeen Proving MD Jim Pottie (410) 671-4841 PCWP PCWP Acipenser brevirostrum Shortnose Sturgeon E Fish Onsite
Ground Etheostoma sellare Maryland Darter E Fish Cont.
Falco peregrinus Peregrine Falcon E(S/A) Bird Cont.
Haliaeetus leucocephalus Bald Eagle T Bird Onsite
AMC Adelphi Army MD Robert S. Wardwell (301) 394-1061 CCA PCWP Haliaeetus leucocephalus Bald Eagle T Bird Onsite
Research Labs
AMC Anniston Army Depot AL Billy Burns (205) 235-4217 CCA PCWP  Xyris tennesseensis Tennessee Yellow-eyed E Plant Onsite
Grass
AMC ARDEC (Picatinny) NJ Jon Vandeventer (973) 724-4691 PCFR PCWP Clemmys muhlenbergii Bog (N. Population) Turtle  PT Reptile Cont.
Falco peregrinus anatum  American Peregrine Falcon E Bird Cont.
Haliaeetus leucocephalus Bald Eagle T Bird Cont.
Myotis sodalis Indiana Bat E Mammal Onsite
AMC Badger AAP Wi Douglas Rhead (608) 356-5525 NR NR Lespedeza leptostachya  Prairie Bush-clover T Plant Cont.
AMC Blue Grass Army KY Billye Haslett (606) 625-6328 DNE CCA Trifolium stoloniferum Running Buffalo Clover E Plant Onsite
Depot
AMC Deseret Chemical uT Walt Levi (435) 833-4434 PCFR PCFR  Falco peregrinus anatum  American Peregrine Falcon E Bird Cont.
Depot Haliaeetus leucocephalus Bald Eagle T Bird Onsite
AMC Dugway Proving uT Scott Bates (801) 831-3735 NR NR Falco peregrinus anatum  American Peregrine Falcon E Bird Cont.
Ground Haliaeetus leucocephalus Bald Eagle T Bird Onsite
Rana pretiosa Oregon Spotted Frog C(w) Amphibian Cont.
AMC Holston AAP TN Pam Wigle (423) 578-6322 PCFR CCA Haliaeetus leucocephalus Bald Eagle T Bird Onsite

9T

14vHd/86 1 1d30vSsN



17

USACERL TR 98/106

ETETe) pag 1 a|beg pleg snjeydso0ons| sniaseiieH
alsuUo pig (v/s)a uo9e4 aulbaled snutibaiad oofe [euasiy
8lsuo pag o) 1aA0|d urejuno snueuow snupereyd  dMOd  dMOd 8¥20-682 (E0E) uosispuy uellg 0D urelunoiN Axo0y ol)
‘Juod we|D 3 |9ssnwAjread aA3 ,sulbbiH 1sulbbiy sijisdwey
a)suo pag 1 o|beq preg snjeydsaooons| smedeleH YOO dMOd S¥0z-28L (60€) ppol yory 71 [eussly puels| 4204 o)\
dlSuUQ ueadeIsnID 3 dwuys aned eweqely  seweqee seluowae|ed
0D [ewwep 3 Teg euelpu| Sifepos snoAn
alsuo lewwen | 1eg Aelo Suaasaslb sioAp
alsuo pag 1 a|beg pleg snjeydso0ons| snjaseieH
a)IsuQ pag (v/s)3 uooe aulibalad snuribaiad oofeH
Juo0D we|d 3 Jamoj-layrea s,plalalioN lHpjayaow spews|d
ASUO ue|d 1 ueag 01el0d s,89lid eueaold soidy V00 dMOd 0.69-G56 (502) uung Auueqg v |euasly auoispay oI\
‘Ju0D pag 1 a|beg pleg snjeydso0ons| sniaseiieH
‘Juod ue|d L POOUSHUO PIIM UIBYLION — 8SUSIBI0GaAOU WNHUOIY  dMDd dN TTE.-8G€ (0€€) ueBloN WL HO dvV euusrey DAY
jreus
asuQ reus 3 ureluno pabuud eiubup  snueiuibin snasLABAOd
Juo0d we|d 3 Jamojsuod yoows ejebinae| eaoeulyd3  dMOd YN 6798-6€9 (0¥S) aseyd ss|reyo VA dvV plojpey ol)
8lsuo pag 1 a|be3 pleg  snjeydasoons| snjpseljer ¥d dMOd vege-ovs (028) 19089 s8|reyo s\ [eussiy jinig suld o)\
aUSUO  [ewwepn 3 Teg eueipu| Sifepos s1oApy Xonppny Ainnoy
a)suo pag 1 o|feq preg snjeydsooons| smsselleH  ¥OO dMOd vZer-Gve (592) unay/xo9 difliud NI [esdlwayo HodmeN OV
8lsuo 108sul 3 avag Bulhing ueduswy  snuedLBWE SNIOYdOIIIN VOO ¥y 119¢2-12¥ (816) Aueis g MO dvV I81S8|vIN OV
ajunL jodaqQ
alsuo a|nday 1d  (uonendod ulayiioN) bog nbrsquayynw sAwwsld - vdO  INA 8e¥8-292 (LT2) uuind Apuey vd Awy Auuaxianen oI\
punoio
ASUO [ewwreN 3 led euelpu] SIfepos sioAW  dMOd 3N 1662-€.2 (€18) jnou’ uay NI Buinoid uosiager ol
9USUO  [ewiwen 3 leg Aeio Su99sasLb oA dMOd  INd 9T9.-782 (¢18) Ue||3]D9N HEeMm NI dvYv euelpuj OV
‘uod lels
/ousuo  Alobared pa4 |aweN uowwo) swreN onusIdS S1d dWS3 auoyd 20d alels uolre|feisu| INODVIN




USACERL TR 98/106

18

9S10110] 118sag

alsuo anday (w/S)L  8u1jo uonendod uelouos nzissebe snisydos w00 dN 8¥Tz-8z¢ (T29) sulay ‘glount  Zy punols Buinoid ewny DNV
Juo)d pag 1 IMO panods uedIxaN BpIon| sielusplod0 x1Ns
alsuQ pag 3 uJIa] 1sea wnJejnue euis)s
alsuQ ue|ld 3 [eAolAuuad s,uaspol 1IUBSpPO] BUWIOSPIH
alIsuQ pag 1 a|be3 pjeg snjeydasoons| snjoaeieH
Juo)d pag 3 auel) Buidooypn eueILIBWE SNISD
a)suQ pag 3 uo09dfed aullbalad ueallawy  wnjeue snulbaiad 09je4
alIsuQ pag (v/s)3 uooe aulibalad snuribaiad oofeH
SijeuoLua.das
a)IsuQ pag 3 uo9e4 opewo|dy ulaylioN Sijeiowaj oofe+
18Yo1edA|q4
Juo)d piig 3 MO|[IM UJBISBMYINOS  Snwwixa lijjred) xeuopidwg
plileje} pag o) JBA0|d Urejunoi snuejuow sniipeieyd abuey
‘o) paug L 1an0|d Buidid snpojaw snupereyd  ¥40d  ¥40d 0/¥9-8.9 (G0S) lojfeL uesre@ AN S[ISSIN SPUBS SHUM JNY
aUSUO lueld 3 dea|mis palamojj-abie eugjuOW BLIRJBINIS YOO VDD 00T.-GS8 (E2h) shliJwic N1 dVvV 1831unjoA JNY
aNsuO pag 1 a|be3 pleg  snjeydasoons| snjaseljer N YN €oge-€€9 (219) peayy selbnoad NI dvV semo umL JNY
alIsuQ pag 1 g|be3 pjeg snjeydasoons| snjoaeieH
‘Juod pag 3 uo09ded aullbaled uedllswy  wnjeue snulbaised 094 4MDd dMOd ££2£-€€8 (T08) 19Y|e/\\ UOSBN 1n jodaq Awly aj900L DNV
Juod piig 1 9|be3 pjeg snjeydasoons| snjoaeieH
‘JuoD pug (v/s)3 uoofed aunbaiad snuba.ad oored dN dN 000¢-€8S (£T6) YIS nods Sy dvv Jamopunsg DNV
Juo)d piig 1 9|be3 pjeg snjeydasoons| snjoaeieH
‘oo pig (v/s)3a uoofed aunbaiad snupba.sad oored dN dN Gz/1-228 (0€9) uehy "N sswer  vD lodaq Awly eusis ol 1%
Juo)d rewwe 3 1eqg euelpu| SI/epos SnoAw
alsuo weD 3 |9ssnwAjiead aA3 ,sulbbiH 1sulbbiy siisdwey Ainnoy
A)ISUO pag 1 o|beq preg snjeydaooons| smedeleH dMOd VOO ££58-€/Z (ST8) 1axeads gog 71 jodag Awly euuenes DNV
0D IS
/eusuo  Alobared pa4 aweN uowwod aweN o11ualds S1d dWNS3 auoyd 20d 9es uone|eisu| NODVIN




19

USACERL TR 98/106

a)suQ pag 3 uo09dfed aullbalad uedllawy  wnjeue snulibaiad 09je4
©vojIuoZIIe
SISle) ueld 2 1Mol IYIedT BUOZIY  JBA BLUISSHNSIIY SHBWS)D  dMOd VOO vlze-eLL (02S) JeHuUoOd  zv ofeneN dwed ONYY
aNsuO pag 1 a|be3 pleg  snjeydasoons| snpaeljer UN  dMOd 99¥8-2TG (€52) plouly paL VM Reuny dwed ONYY
uosuigoy

aNsuO pag 1 8|be preg snjeydaooons| smvseleH  dMOd YN 9885-2Te (T0S) 1oyoy Ausy oy "L ydasor dwed ONYY
‘Juod pag 1 o|be3 pjeg  snjeydasoons) smaseleH VOO N §825-2LL (L0€) lawred piea  AM Aesuiseng dwed ONYY

allsuQ 109su| 3 9|leag mc_a:m_ uedlswy snuealiswe mﬁZOQQOgU\Z YOO YOO £€229-/3V Aw._nmv Sineq >ocm.Z MO lagnio QEMO ONHY

alIsuQ e|d 1 poJuap|o9 s,uoybnoH nuojybnoy obepijos

alsuo pag 1 a|be3 pjeg snjeydasoons| snjgaeieH uolbununH

dYSUO pag 3 1910/eM S.puBpIIN lipuepiy edj0ipusg YOO  VYNOd 009€-8YE (LTS) Ba1opunH uyor IN Buifeso dwed ONYY
Juod piig 1 9|be3 pjeg snjeydasoons| snjoaeieH

alsuo pig 1 lano|d Buidid snpojpw snipeieyd dMdd VOO 18252z (T0L) lazyuep S YN AN uoyels dwed ONYY

snuepLIoj)

allsuQ lewwreN A>>VO Jeag »oe|g eplio|H snuealisWwe snsifn

allsuQ ue|d 3 uoJpuspopoyy cm.Enm.r_O .::WEQWQU uoipuspopoyy

alsuQ pag 3 ._wv_owQUOO>> papexd202-pay Sljealoq saplodid

alsuQ paig 3 )401S POOAA eurallswe m.:mgo\€<

alIsuQ pag 1 a|be3 pjeg snjeydasoons| snjgaeieH

alIsuQ [fewwre 3 Jayiued epuojq 1£109 10]02U02 Sijao

alsuQ a|nday 1 ayeus obipu| uiaise Ladnod sieio0d uoyarewAiq

aUsuO pag 1 Ker gnuos epuold SU82saINIa0d ewod0fydy dMOd  VYNOd 9SrE-EES (706) IleH diiud 14 S1 Buipue|g dued ONYY
‘o) pag 3 19309dpOOM PapEeX209-pay Sijeaioq saplodid YN VNOd 60€8-T¥9 (8T€) uosdwoyl [led zmd V1 prebaineag dwe) ONYY
Juo)d pag 1 IMO panods uisylloN  BuLnNed Siejusplod0 XIS

AYSUO ue|d L MOJ[ewW-1a%98yD S,U0S|BN euBIUOS|aU BAJlEPIS VOO dMOd TS8E-Gv6 (E0S) IIBYSUN Ba1D  HO Jrepy dwed ONYY
JuoD lels

/ousuQ  AioBared pad alweN uowwo) SWweN JYHudPsS  S1d  dINS3 auoyd 20d @S uone|relsul INOOVIN




USACERL TR 98/106

20

Baly SSaUIBP|IM

aUSUO lueld 3 e|ja19dreH wnsopou wnuwiild  dMOd dMOd ZE€T9-9/5 (0TY) 8100 SUYD 1dD  Aanw sneys uoley |1 ONYY
alsuQ pag 3 ._wv_quUoo>> papexd202-pay Sljealoq saplodid
alsuQ ue|d 3 9J111S9S007 Uw>mw_.r_mjow_ m.:&mm\:gmm\mm mEQmE\m\Q

aUsuO lueld 3 lamojauod yloows ejebinoe] eaoeulo3  dMOd dMOd 9€22-908 (£08) IreHuelig'd  0S S1 bingsaan ONYV

aUsuO we|d 3 Jewns sxneyol nxneyoiw snyy  dMdd  dMOd T0S8-262 (#08) Jreoned VA SILVIN - Baxdld Mod ONYY

SI91ep\ UBJ0D

‘o) uysid4 3 uoahbinls 8souUlOYS  WNASOUIARIG JasuddY YD YN 2€T/-92¢ (c0g) 16sS/udled nods 140 3@ ONYYV aremelaq ONYY
alIsuQ pag 1 g|be3 pjeg snjeydasoons| snjoaeieH
a)suQ pag 3 uo09dfed aullbalad ueallawy  wnjeue snulibaiad 09je4

‘o) uysid4 3 uoahbinls BsouUNOYS  WINASOIIARIG JasuBddY YOO  VYNOd 8TEV-98L (8TS) aDoBUM VN AN yuws dwed ONYY
‘Juo) pag 3 J19%22dpo0opN papeX209-pay Sijealoq saploald
alIsuQ e|d 3 11om|Ind eueISINOT SISuaue|sIno| Sa1aos|

dYSUO a|ndey 1 asi0p0] Jaydo snwaydAjod snioydos dmOd dMOd 60T9-€.6 (T09) ezzeld qog (vl SW Agiays dured ONYV
alIsuQ pag 1 w_mm.m_ preg MEWQQQQOQBQ\ SnjaaelleH

aSUO  [ewwen 1 Jom Rei sndnjsiued  v2D VDD T0z.-2€9 (02€) puniboys ALew NI Aojdiy dwed ONYV
Juo)d pag 1 IMO panods uisylioN  BuLnNed Siejusplod0 XIS
alsuQ 109sU| 1 Aenngodsianls uobalQ eifjoddiy susiaz eriafeds
Juo)d pig 3 uedl|ad umoig SIejuspPI220 SNULISIad
alIsuQ pag 1 a|be3 pjeg snjeydasoons| snjoaeieH
snsoniu
Juo)d pag 1 1BN0|d AMOUS UIBISB\\  Snulipuexafe snLpereyd
snjejowJew snjeiow.ewl

‘o) pug 1 1BlRUNN pajareiN snydweifyoelg  vOD dMOd TS8E-G76 (€0S) IIPYMA BaID WO ea|ly dwed ONYY
aUsuO pag 1 IMQO panods UedIxaN  BPION| SIBIUSPII20 XIS
alIsuQ pag 1 w_mm.m_ preg MEWQQQQOQBQ\ SnjaaelleH

0D IS
/ausuo  AioBared pad alweN uowwo) SWweN JYHudPsS  S1d  dINS3 auoyd 20d @S uolne|eisul WOOVI




21

USACERL TR 98/106

dUsSUQ  [ewwen 3 Teg AJeoH uellemeH SNjOWaS SNaJauld Sninise]
alsuo we|d 3 exedny apxesoy uoLpuspos|
uaspnuy
alsuo pag 3 1S uelremeH snueaixew sndojuewiiH
eAyor)sojdey
asuQ weld 3 QUON sAyoesojdeH
SISUB2INPUES
alsuUo pag 3 a|nuljes uelremeH sndo.iojy2 ejnuies
alsuo pag 3 100D UelremeH refe euedLIBWE BN
alsuo ue|d 3 eey)nnd soyjuesAyoel] sniadAD
alsuo we|d 3 ejiney| eljojsoddo eulignjod
alsuo pag 3 SYMeH uelremeH sniieyijos oaing

a)suo pag 3 YonQ uelremeH euelirm seuy  dMOd  dMOd S9Zv-€€L (808) uejewn( essl|ay IH IH - DYVLS ONYY

ansu|

‘o) weld 1 eluobod pajloym rews saplojospaw eljos|  dMOd dN GETT-822 (€09) ueifehog Areyoez ~ HN Buiurel [euoibiay ONYY
ETEe) pag 3 uJg| 1sea wnJiejnue euisls
U0 ysi4 3 uoabinis pijred snqye snyauAyiydeass
Ju0D ysi4 o) Jaulys exadol Byado) sidosjoN
‘oD 109sU]| 3  apeag bulling ueduswy  snuedLBWwe snioydololn
0D [ewwep 3 Teq euelpu| Sifepos snoAn
alsuQ lfewwen | 1eg Aelo Suaasaslb sioAp
‘Juo0d ysi4 o) gny) uoabins epijab sisdogAyioen
Ju0D we|d 3 Auagpuod BljojISsijaw viapur]
‘U0 we|D 3 |assnwAjiead 183on|A yuld edniqe syisdwe
alsuo pag 1 a|beg pleg snjeydso0ons| snjaseieH
Ju0D ysi4 o) Jalleq sesueyly ubelo ewojsoayig
‘U0 we|d 1 paam)IIN s.pesiN lpeaw seidajosy

‘U0 ysid4 1 ysyane x3rezo aesol sisdofiquwy  ¥DD dMOd 0T66-925 (€L5) swleH gog  OW OH 9NYV O ONYY

‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




USACERL TR 98/106

22

dUsSUQ  [ewwen 3 X0 Uy uinbeor ues ©ININW S130498W SadInA
alsuQ pag 3 O3lIA S ,|I9g 1ses snjisnd 1jjaq 03IA
alsup ueigqiydwy 3d boiq pabbal-pay eluioled woiAeip vioine euey
alsuo pag 1 a|beg pleg snjeydso0ons| snjaseieH
asuaodsiqo
alsuUO we|d 3 epsiyl bog ¥9a10 oloyd JBA 8[euuOy WniSiD
snajuioyied
U0y ueigydwy 3 peol uIs1SemyInos okoLy snydeasoiolw ojng
9)suUQ ueadeIsSnID L dwuys Aireq jood [eutap 1youkj erosuiyouelg  dMOd  YNOd 9Sve-vS8 (9T6) uosadkig bnog  vo OH DYVLS ONYY
ETEe) we|d 3 QY  osusiemey wnjfxoyiuez
alsuo we|d 3 QUON sisuanyem-o eubip
alsuo we|d 3 QUON wnLeua.e wnidojowenal
a1suQ weld 3 BUON eljojnsnbue sufbousls
alsuo we|d 3 QUON  Sisuaiemey sidsjowiads
alsuo we|d 3 reyo. BS0juUsWO] BluBqSsasS
alsuo we|d 3 eapalyds peaH puowelq Shiuewepe espaiyIs
laremieays
alsuo pag 1 S,pUSSUMOL S,[[DMBN /j/eMaU S1Ie[naLIne snuiynd
12118d sisusyaimpues
alsuQ pag 3 padwni-yieq uelleme  eibAdoseyd ewo.ipoisld
alsuo we|d 3 9,0d ©d120.19]9S ©IEINLIOH
alsuo pag 3 Jadaai) remeH BUBW SISAWO08I0
alsuo we|d 3 BalY,  WNIOYINGIQ WNIIS8I0YION
alsuo pag 3 9S009 UelleMeH  SISUSJIAPUES USYI0SIN
alsuo 109sU] 3d YloW xuiyds s,uingyoelg ungoe|q eanpuep
alsuo pag 3 edayy, IlemeH snauI2209 sdoxo]
alsuQ we|d 3 3UON esousn ejeeysodr]
‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




23

USACERL TR 98/106

‘Juod pag 1 w_Om.m_ preg MZ\WQQQQOQBQ\ SnjaaelleH (Ov4 1dS
‘o) pag 3 uodfed sunbalad ueouswy  wnjeue snuibaiad 0oe4  YNOd YN 926T-€69 (2TV) Buipojd preuod  wd  eePAeO) AlI9Y "I SBUD  WODSHOAS
S [euoifay
ASUO  [ewwen 3 reg Aeio Suaosasub oA ¥DD VOO 0€26-795 (20S) plowly euuRYOL  AM piod "H lIopUaM ONYY
Juo)d lfewwen 1 Boq aureid yein suapinsed sAWouAD
a)suo jueld 3 Addod reag jrema sliwny uodawoPly YOO VYNOd 8595-€G¢ (T08) uosuyor selbnogd 1N OH 9NYV 1N ONYY
‘Juo)d lewwep 3 1eg Aelo Suaasaslib sioApy
aUsuO lueld 1 Jamojuns s1a663 1mebbs snyiueldsH  dMOd  dMOd 7090-€T€E (ST9) uosijnd ued  NL S ewoye|nL ONYY
sauor (‘'s'LAinglany)
AUSUO  [ewwen 3 reg eueipu| Sifepos sioAW  dMOd  dMOd SOTE-L¥Z (LTE) "M PRyl CYIN NI G SINO/PIBIH IN0IS ONYY
alIsuQ pag 1 a|be3 pjeg snjeydasoons| snjoaeieH
alsuQ a|nday 1 9s10140] 118sag nzissebe sniaydos
a)IsuQ pag (v/s)3 uooe aulibalad snuribaiad oofeH
18Yo1edA|q4 swelboid/Aioeinbay
aUsuO pag 3 MOJ[IM UIBISBMUINOS  Snwixa fijjies) xeuopidws  v2D dMOd 6.€2-.88 (202) IIozeig U0 AN 3pIM BRI ONYY
slianwes uonealasay
‘oD 108s8U] 3 Aipsnng an|g Jsuley esslawW sapiordA]  dMOd dN GETT-822 (€09) ueifehog Areyoez  HN Krenjin ere1s ONYV
a)IsuQ pag 3 oali) paddeo-yoe|g snjjideatriye 0alin
aUSUO ueld 3 Jamop-umeq aureld sexal euexa) sAxouswAH  vOO dMOd T00S-G97 (2TS) lemod Ined X1 X1 - 0dvLS ONYY
‘Juo)d lewwen Mo X04 YIMS Xo[aA sadnn
Juo) pag 3 uJa] 1sea wnJejnue euisls
Juo)d ysi4 3 uoabins pijred snqe snyauAyuydess
Juo)d pag 3 auel) Buidooypn eueILIBWE SNISD
‘o) pag 3 uodfed sunbaled ueduswy  wnjeue snutbaiad 0oe4  dMOd UN 9€TL-TLY (20v) Joqeuuepm areg 3N 3N - DHVLS ONYY
aUsuO 1o8sU| 3 epeag builing ueouswy  snueduswe snioydodiN  ANA  INQ TSTT-v.2 (§82)  Maipuy uyor [V SH SY - DUVLS ONYY
0D IS
/ausuo  AioBared pad alweN uowwo) SWweN JYHudPsS  S1d  dINS3 auoyd 20d @S uolne|eisul WOOVI




USACERL TR 98/106

24

alsuUo pag 1 a|beg pleg snjeydso0ons| snjaseieH
alsuo pag 3 uodJe4 auubalad uedlswy  wnjeue snulibaiad oo
alsuo ysi4 o) Jalleq sesuely ubeld ewojsoayig
alsuo pag o} J3/0|d urejunoy snuejuow snpeleyd V0O dMOd §208-9.6G (6TZ) pung o1y 00 uosie)d 104 NODSHO4
‘Juo)d wen 3 |9ssn|N Jjeaja|dely pabuipy esobe.) ejnipendd
Ju0D we|D 3 201614 ybnoy wnusyd ewagqoinsld
|ossnwiAjiead
Ju0D we|D 3 >oeg ajdwid 1004-abuelQ  snueLiadood snseqoyisld
Ju0D we|D 3 [9SSNIN Nuld Bury esnja. eLeAoqo
v1o9/bau
Juo)d a|nday 1 9eus Jarem Alaqiaddo)d J8)1sebo.yifie eipoiaN
0D [ewwep 3 Teg euelpu| Sifepos snoAn
Juo) lewwen | 1eg Aelo Suaasaslb sioAp
‘U0 we|D 3 |assnwAjiead 183on|A yuld eydniqe siisdwe
alsuo pag 1 a|beg pleg snjeydso0ons| snjaseiieH
a)IsuQ pag (v/s)3 uooe aulibalad snuribaiad ooeH
‘U0 we|o 3 lI8ysaiy uel Layfem ewse|qoidy
U0 we|D 3 |assnwAjtead Arepawoiq sewo.p snwoiq
‘o) ued 1 ueag 01e10d $,89ld eueaold soldy  dMOd dN G286-86. (20S) SaUOC 4o A llegdwed 104 NODSHOA
alsuo ue|d 3 esoY ap ojed  uojAxopoyi Bizinyasono
ASUO a|nday 3 eog uedly ouand snjeu.ou) sajellds V00 dMOd 80S€-€.2 (282) zalad AuoL dd ueueyong o4 NODSHOS
ETTe) we|d 3 paasyeyD uedlawy BURIIBWE BIGIEMYIS
alsuo we|d 3 JeWNS SXNeyYdIN xneyaiu snyy
alsuo pag 3 19x99dpooAN PapeX09-pay sljea.loq seplodld
19s1ouely
alsuUo 109sU]| 3 AJenng JAres sioueld jures npyaw eydwAuosn
8lsuo weld 3 9S8eS00 panes|-ybnoy  elojorlniadse eiydewisAT dMOd dMOd SZeS-ZEY (016) gqgegnods  ON Bbeig o4 WODOSHOH
‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




25

USACERL TR 98/106

alsuUo pag 1 a|beg pleg snjeydso0ons| snyaseifeH
alsuo a|nday 1 axeus obipu| uislse 1adnod sielod uoyarewiq
ANSUO ysi4 3 uoabins asoulloys WnsoN31q 19susdIdy V00 dMOd T92.-29/ (2T6) Areag wi VO 1emals o4 INODSHO4
ETEe) pag 3 uJg| 1sea wnJaejpue euls)s
alsuo ysi4 o) Jaulys exadol Byado) sidosjoN
alsuo pag 1 a|beg pleg snjeydso0ons| snjaseieH
a)IsuQ pag (v/s)3 uooe aulibalad snuribaiad oofeH
alsuQ piig 1 lano|d Buidid snpojsw snipeieyd  ¥0D VOO T129-6¢C (582) sauor aned SH AaId 1od4 NODSHO4
alsuQ piig 3 19%22dp0oo/ papexd09-pay sieaioq sepiodld  ¥OD VYNOd 0ET9-TES (8T€) suaydas aiueydals v 410d o4 INODSHOA
Ju0D pag 1 MO panods UIayloN  BULINED SIBIUuSpPIdI0 XIS
U0 ueiqydwy (()e) 6014 panods uobaio esoije.d euey
alsuO we|d 1 Bl||oMOH Jarep sijzenbe ejjjamoH
alsuQ pag 1 o|beq preg snjeydaooons| smedeleH dMOd dMOd T18-296 (€52) lemped usy VM SIMe7104  INODSHOH
ETle) a|nday 1 9s10110] 148sad nzissebe sniaydoo
alsuo ued 3d  YJIBAN|IIA UrRIUNOIA BueT snuelsboef snjebensy  dMOd  dMOd 0v2£-08€ (092) uew(in®d ABMIN VD umi o4 NODSHOA
alsuUo pag 3 0alIA paddea-yoe|g snyjideatiye oaun
alsuUo pag 1 a|beg pleg snjeydso0ons) snjaseiieH
alsuo pag 3 auelD Buidooym BURILIBWE SNID
a)IsuQ pag (v/s)3 uooe aulibalad snuribaiad oofeH
alsuQ pag 3 18|q.ep pax@aya-uspjoo eliedosAiyo eajoipusd  WNOd VYNOd v1TE-L82 (¥S2) snijguJod uyor X1 POOH o4 INODSYHOA
asno
0D [ewiwep 3d Buidwnr mopes|y s,a199.d  18/ga.d sniuospny sndez
alsuo pag 1 MO panods uedixajn BpIon| SieIuspId0 X1s
U0 we|d 1 S9sSall-salpe AN sifeiAnjip sayuelds
SeIols
alsuo ysi4 1 InoiL Teouynnd 3oequasio D1IB[9 SNyouAYI0oUO
‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




USACERL TR 98/106

26

alsuo pag 3 19509dp00 PaPEX202-paY sljealoq sapiodid

Ju0D pag 3 %101 poopn euRILIBWE BLSIIAN
alsuo weld 3 9y1S9s007 panea|-ybnoy eljojarniadse eiyoewisA]

Juo0)D a[ndey 3 ajuNnL eas Ag|piy s,dway ndway sAjayoopida]

Rsle} pag 1 a|be] pjeg snjeydaooanal snjaaeleH
ausuo  rewwep (v/S)L uoI ureluNon 10j02U03 SifoH

Juo)d pag (v/S)3 uooje aulibalad snuribaiad oofeH

‘oD a|nday 3 aj1in] eas yoeqiaylea ©a2ELI02 SAjaysowiag

Role} anday 1 31| eas usaln sepAw eluojayd

Rcle} pag 1 1ano|d Buidiq snpojaw snipereyd

Juo) a|ndey 1 ajuNnL eas peaysabho Bla/ed elaied

Ju0D weld 1 Yluerewy yoeaqeas snpwnd snyjuerewy

‘Juod ysi4 3 uoabinlS asoulioyS  WINYSoUIASIq J9susdioy  dMOd  dMOd 62v8-LSt (0T6) mes Auol DN wiod Auuns OWLIA
alsuQ pag 3 03I\ paddea-soe|g snypdeatiye 02N
alsuo pag 3 13|q e\ P3X93Y2-uap|oD eLredosAiyo vojoipusg  dMOd V0O 2¥8p-T2z (0T2)  uewsuualg ] uyor X1 uo)snoH wes o4  INODA3AN
alsuo pig 1 8|be3 peg snjeydsooons| smsselleH dMOd V2O L00%-908 (€0.) ulyBne o Molred VA Jionj@gd 104 MAn
alsuQ we|d 1 eluoBod pajloypn [lews SapIojoapaw Blios|
ASUO ue|d 1 Auld dwems ejejinq seluocjsH
asuUo pag L a|be3 ped snjeydesoons) snisdele dMOd dMOd GS528-€€9 (708) syueg AL VA Il'H d'V Mod MAW
alsuQ pag 1 a|be] pleg snjeydaooanal snjaaeleH
suUO ue|d o} Astep 1jeseq snapeseq uoiabliy  dMOd V2D TSTE-2.S (60S) spunod 1a1efiepy VM OLewbdeA NODSHO4
ausug  rewwep  (m)D X04 YIMS Xo[aA sadjn/
alsuQ pug 1 a|be] pleg snjeydaooanal snjaaeleH
alsuo pig 3 uodped aulbalad ueslawy  wnjeue snulbaiad 0oe 3US JaAnaUR
81suo pag o) 1310|d urelunon snueuow snupereyd  dMOd  dMOd 5208-9.6 (6TL) pung 3oy 0D uoAued uould  NOISHOH
alsuQ pag 3 19X09dp00 PaPEXI02-PaY Ssljealoq sapiodid
alsuo pag 3 %101S poop euRILIBWE BLSIIAN

Juod res
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd J0d 9IS uolre|feisui NODJVIN




27

USACERL TR 98/106

alsuQ pag 3 ._wv_omQUoo>> papexd202-pay Sljealoq saplodid
alsuQ paig 3 )401S POOAA eurallswe m.tmgo\€<
aNsuO pag 1 a|be3 pleg sneydasoons) smaseleH dMOd VOO €0vz-T6L (90L)  plelim D usydals v uopio9 o4 D0AvHL
alIsuQ pag 1 w_mm.m_ preg mz\chmQQQBm\ SnjaaelleH
‘o) pag  (v/s)3 uoafe4 aunhaled snuubasod oofe4  dMOd dMOd €2T+-828 (LG2)  I[DON v udydais YA susn3uo4  D0AvdL
dYSUO 108sU| 3 9poeg buiking ueduswy  snuedLBWwe SNIOYdoIIN  ¥OO VDD 91G2-¥8Y (T0S) uews|oD gog  HVY ageyD o4 DOAvVHL
alsuQ pag 1 IMO panods uedixa\ ©pIon| siejusploo XS
plileje} ue|ld 3 [eAolAuuad s,uaspol 1IUBSpPO] BUWIOSPIH
alIsuQ pag 1 a|be3 pjeg snjeydasoons| snjgaeieH
a)suQ pag 3 uo09fed aullbalad uedllswy  wnjeue snulbaiad 09je4
sijeuoLua.das
‘Juod pag 3 uoded OUNEOE( ulaylioN Sljelowsaj 0ofe-
18Yo1edA|q4
allsuQ pag 3 MOJ|IM UIBISBMUINOS  Snwiipxa lijjiely XQCOU.\QEM
Lajzuany
‘Juod ue|d 3 snioe)d @Or_wm_uw_._ 13|zuany| UeA Lig|pus) Snaladoulyaq
lpaaus
allIsuQ ue|d 3 sSNnjoed ulysnauld pasus IBA lIpaaus @E:@QQ\DOU
N pag 2 1ano|d ureiunop snueuow snipereyd  d40d  d40d £699-896 (ST6) uewpeH wicia AN ssilguod  D0avil
AYSUO weld 3 winijjiL 318y wnnbijja. wnijjiL
alsuQ pag 3 ._wv_omQUoo>> papexd202-pay Sljealoq saplodid
alIsuQ pag 3 3101S pOOAA pURILIBWE BLIBIIAN
A)ISUO pag 1 o|beq preg snjeydaooons| smedele  HY40d dMOd 08T2-StS (902) juaiguyor  v9 Buuusguo4  D0dAvdl
Juo)d lewwe 3 9aleue|\ uelpu| 1SS snmeuew snyaayalil
Juo)d e|d 3 animopes|\ s,A8]00D 148]009 wnoley |
‘Juo)d pag 1 ulal areasoy JHjjebnop lyebnop euiais
0D IS
/ausuo  AioBared pad alweN uowwo) SWweN JYHudPsS  S1d  dINS3 auoyd 20d @S uone|relsul WOOVI




USACERL TR 98/106

28

alsuo lewwen | 1eg Aelo Suaasaslb sioAp
alsuo we|d 1 suonng seleqreg SJYon yow eijjeysiep
alsuQ ysi4 1 Jsulys enigd eojnised BljauldAD w00 YOO 6£5E-818 (502) Ana7 N preuoy v ue||s|Q9A 1oH 20avyl
2USUO  [ewwen 3 Teg eueipu| Sifepos snoAW
aNISUQ  [ewwen 3 reg Aeio suaasaslb sinoAnw
8lsuo pag 1 a|be3 pleg snjeydasoons) snpdele  vOO YOO 2880-965 (€.29) IBUNA T100S O POOA\ pleuoa’ 104 20avyl
alsuo pig 1 o|beq preg snjeydsooons| smaseleH WYNOd dMOd ueyBinea welim VA 997 104 20dvdl
2USUO  [ewwen 3 Teg eueipu| Sifepos snoAW
alsuQ lfewwen | 1eg Aelo Suaasaslb sioAp
alsuo pig 1 8|feq preg snjeydaooons| smvseleH  dMOd V00 629¢-729 (20S) puejsald Laqlv A X0ou3 1104 20dvdl
alsuo pag 3 19x09dpooN papex09-pay sljea.loq seplodld
2USuUQ we|d 3 9)I1sas007 panes|-ybnoy  eloyarniadse eiyoewsAT
alsuo pag 1 a|beg pleg snjeydso0ons) snjaseieH
ASUO ue|d 3 Jamojjpuod yloows elebinae| eaoeulyoy HON HON 226.-TS. (€08) 90D adnig oS uosxoer 104 20dvdl
BT pag 1 MO panods uedixain BpIon| SieIuspId0 X11s
E)SIe) we|d o) 300Q sJawn|g SNINaUoY1LIo Xawny
aNsSuQ reus o) reusbuiids eonyoenH wosdwouy sisdojnbifg
©AINdal 'dss
alsuo we|d 3 |oquin-1atep) BONYdeNH  BuBLIBUYRYIS SIsdoae|i]
avuanqeqiaf
2USUO  [ewwen 3 Teg pasou-Huo Jassa aeoseIn? suajoAuoida
a)IsuQ pag (v/s)3 uooe aulibalad snuribaiad oofeH
2USuUQ we|d o) aueqeald uowwsa] nuowws| uosabrg
18Yo1edA|q4
Ju0D pag 3 MOJ[IM UIBISBMUINOS  Snwixa lijjiel) xeuopidwg
Isuiqqais
aysuQ ueiquydwy 3 Japueweles Jabi] ueiouos wnurbn ewoisAquiy HoN HOoN #80.-€€S (02ZS) auo01S ueplays zv eonyoenH 1o4 20avyl
‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




29

USACERL TR 98/106

alsuo pag 1 a|beg pleg snjeydso0ons| snjaseiieH

asuQ pag 3 Jopuo) eluldojied  snueluiofjed sdAbouwf9

alsuo pag 3 uodJe4 auubalad uedlswy  wnjeue snulibaiad oo

wnaindind iea

alsSuQ eld o} a|owy a|dind  wnaundind wnyeboioyd

snajuioyied

ausuQ ueigqiydwy 3 peol uIdlSamyInos okoly snydeasoiojw ojng

dlSuUQ ueadeIsnID 1 dwuys Alreq [00d [euIan 1YouA] erosuyouelg
ausuo uelqudwy  (M)D Jepueweles 4abiL BIUIO)RD  BSudIUIOMED BLWOISAQUY  dMOd dMOd T6.2-98€ (80Y) Aed zin Vo nabBi JeunH 104 odvsn

ETETe) pag 1 a|beg pleg snjeydso0ons| sniaseiieH
3sUO pag (v/S)3 uoofed aunbalad snupbaiad o09fe V0O dMOd L¥/2-96. (816) 9]00d wol YIN VLd4d susasQ o4dvsn

Juo)  ueiqydwy 3d Boiq pabbal-pay eluioled oiAeip vioine euey

E)Sie) weld 3d eladid s,uopes nuopeA eusdid

elieusJe

E)Sie) we|d 3 elj19 Asla1uo ‘dss eioyinuaj el

2USUQ 109sU]| 3 Aienng an|g s,ylws  1ypws saidous sejolydng

2USuUQ we|d 3 Jamoyjauids 1snqoy B]Snqo. ayiuezioyd

suabund

E)Sie) we|d 1 Jamopeulds AsseluoN  vea susbund syiueziioyd

snsonlu

E)Sie) pag 1 1an0|d AMOUS UJIRISOM\  SnuLipuexafe snipeleyd
ASUO anday 3d plezi] ssa|6a7 oelg vibiu vIy2ind elBIULY HON HON L16.-2¥2 (80V) 9]J0H auer VO Xauuv NOd 20dvdl
8lsuo pag 3 0alIA padded-soelg snjidesiye 02iA  dMOd  ¥40d vzer-zhy (08S) ladwem uslo MO 'S 1104 20avyl

Juo) lewwen 3 1eg Aelo Suaasaslib sioApy
‘U0 piig 1 o|feq preg snjeydaooons| smedeleH YOO VOO T¥Sz-SST (YEE) 8|9sI3 ‘A y1suuay] v 190Ny 1oH 20avyl

sselo
9USUQ weld 3 paka-mo||aA dassauual SISUaassauUd) SLAX
‘U0 pag 3 19x99dpooAN PapeX209-pay sljea.loq seplodld
‘uod lels

/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




USACERL TR 98/106

30

a)suo pag 3 uodled dunbaiad uedlawy  wnjeue snulbaiad 09fe4 VOO dMOd LTOE-Y8E (L06)  J9IIOMSSOD Wel||IM AV wbumurem o4 OVdHVSN
BTEle) pag 3 uodjed auubalad uedlawy  wnjeue snubasad 0ded  ¥OD dMOId LT0E-¥8E (L06)  19|1amsS09) wel|[Ipm MY uospieyory o4  Jvddvsn
aNsuo pug 3 uoded sunbaiad ueduswy  wnjeue snuubased 0oed YOO dMOd LTOE-¥8E (L06)  JI8|IamMssoD weliip\ MV A@aiouod  Ovddvsn
8lsuo e|d 3 lollo N avljeay eapalyds
alsuUO we|d 3 LNy 3Ny Wniyd1joJoN
dUsSUQ  ewwen 3 [e9S NUOW UellemeH  [pug[suINeyds snyoeuop
uaspnuy
alsuo pag 3 1S uelremeH snueaixew sndojuewiiH
Ju0D we|d 3 9|9H neH o,e 18bpriuaxorIq SNIsIqIH
SISUB2INPUES
alsuUo pag 3 a|nuijjes uelremeH sndoiojy2 ejnuies
alsuo pag 3 100D uelremeH refe euedlIBWE BN
alsuQ we|d 3 eeyn.nd soyuesAyoel) sniadAD
a)suo pag 3 YonQ uelremeH euelirm seuy  ¥OD  dMOd 8282-959 (808) Selr owrey IH VL weybuia  ovddvsn
U0y [ewwep 3 X0 UM uinbeor ues ©ININW S130498W SadInA
aUsuQ  uelqydwy 3d Boid pabbal-pay eluloped Iuojfeip eioine euey dMOd dMOd 8€95-€08 (0TS) ALBIN [leysren VO V14 siled odvsn
vaplojap dss 191U8D
8lsuo ueld 3 afunds piojjaq eapiojyap aofsaeweyd  ¥ID VOO Zz8r-8.€ (S0€) S8jeN uyor 14 dAI9say zaullle odvsn
sijpnwes
alsuUo 109sU]| 3 Ajpenng an|g Jausey essijaw saplaeaf]
alsuo pag 1 a|beg pleg snjeydso0ons| snjaseieH
a)IsuQ pag (v/s)3 uooe aulibalad snuribaiad oofeH
uoD  [ewwepn 3 Jiom Ae1o sndnj siued  dMOd VOO 6SS-88€ (809) BpimuwiL 1M Koo 1104 odvsn
dUsSUQ  [ewwen 3 X0 Uy uinbeor ues ©ININW S130498W SadInA
a)suo pag 3 O3JIA S ,|I9g 1sesT snjisnd 1jjaq 03iA
Juo)  ueiqydwy 3d Boiq pabbal-pay eluioled woiAeip vioine euey
Juod res
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd J0d 9IS uolre|feisui NODJVIN




31

USACERL TR 98/106

a)suo lreus 3 Imiyeny| ndnd ell| gjjauneyoy
alsuo [reus 3 imiyeny ndnd  ayde.l10ons] gjjpuiieydy
alsuUo [reus 3 imiyeny| ndnd suaidioap ejjauleyoy
alsuo [reus 3 imiyeny| ndnd 1HU0IAq BljauzeyoYy
alsuo [reus 3 Imiyeny| ndnd saplowing ejjaueyoy
alsuUo [reus 3 imiyeny| ndnd eA|nyxade ejjaulreyoy
alsuQ Ireus 3 Imiyeny| ndnd Basol ejpueysy  ¥OO dMOd 8182-959 (808) sellq owrey IH VL eojlemey  OvdyvsSn
edseoouwAb
alsuo we|d 3 ayo ayo. elpuesejdena
U0 we|d 3 enyeayely_ojodod 8SUSIIMPUES WNUBJOS
Juo0d ed 3 QUON einsiy viba1soljAyd
suaosaloqie
alsuo we|d 3 QUON BluuewoladssH
alsuo we|d 3 nuen nuuew eiuspres
alsuUo we|d 3 I0IN sisuanejooy ejusabng
asuQ weld 3 eyeH vlopibuoj eauefD
alsuo we|d 3 eyeH sisuane|ooy eauefD
euelsawib
Juo0d weld 3 eyeH ‘dss eueisawb eauefD
SIpIq! SISUBYIIMPUES
Ju0D pag o) oreda|3 nyeo sidwasiseyd
Ju0D we|d 3 [ TNVA 1201 89AsseWeyD
alsuo we|d 3 uJa4 1yIy Juepuad sustiad snioydouspy
‘U0 lreus 3 Imiyeny| ndnd EpljeA gjjauieyoy
Ju0D [reus 3 imiyeny ndnd  eueAgiemos ejjpuijeydy
‘U0 lreus 3 Imiyeny| ndnd eydiowp ejjauneyoy
‘U0 lreus 3 Imiyeny| ndnd eund gjjsujeydy  vOO dMOd 8.82-959 (808) selln owrey IH VL Mminyey  ovdyvsn
‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




USACERL TR 98/106

32

a1suQ weld 3 ey 18]ebpA| adoays
alsuo we|d 3 QUON sisuanyeo elsqo7
sIsuane|jooy
asuQ weld 3 QUON  dss lpneyaipneb eljaqo]
dISUQ  lewiwen 3 Teg AJeoH uellemeH SnjoWas SNaJauld Sninise]
alsuo e|d 3 eleyexewey| aeipuelIfd eipioge]
suaasaloqie
alsuo we|d 3 QUON BluuBWoIadssH
alsuo we|d 3 nuen nuuew eiuspres
U0 we|d 3 I0IN sisuanejooy ejusbng
Ju0D we|d 3 eyo. BJEpI02gNs Bassiieg
alsuo we|d 3 aemieH BIOYIPLIA BIpUBLIAD
alsuo we|d 3 aemieH ejeIuUSp BIPURLIAD
asuQ weld 3 eyeH vlojibuoj eauefD
alsuo we|d 3 eyeH sisuane|ooy eauefD
euelsawib
asuQ weld 3 eyeH ‘dss eupisawib eauefD
alsup ue|d 3 auoN edsiio vauefD
alsuo we|d 3 eyeH BlRUIWLINIE BaUBAD
SIpIq! SISUBYIIMPUES
a)suo pag o) oreda|3 nyeo sidwaiseyd
alsuo we|d 3 (DN O\"A 1201 89AsseWeyD
alsuo we|d 3 uJa4 1yIy Juepuad sustiad snioydouspy
a)suo lreus 3 Imiyeny| ndnd Ims ejjpuneyay
alsuo [reus 3 imiyeny ndnd  eueAgiemos ejjpuijeydy
alsuo [reus 3 imiyeny| ndnd ewayoind ejjpuieydy
a)suo lreus 3 Imiyeny| ndnd EPIN BllUNRYIY
‘uod lels
/eusuo  Alobared pa4 aweN uowwo) aweN JiIuaINS




33

USACERL TR 98/106

alsuo we|d 3 (DN O\"A eues|asjery eiqioydng
alsuo we|d 3 ERCTER:IN aejeqoisqiay enneqng
ausuo ueld 3 SUON e1eofe) eljjaid
Ju0D we|d 3 eyo. BJEpI02qgNs BaSsIieg
alsup ue|d 3 auoON eqiadns eauefD
‘Juod e|d 3 eoned viabjwenbs sniusid
SIpIq! SISUBYIIMPUES
a)suo pag o) oreda|3 nyeo sidwaiseyd
alsuo we|d 3 ouewouewey  saploiuowibe sniyousd
alsuo we|d 3 yniyn asualeAry ejuldiesse)
alsuo we|d 3 QUON lsaizusw elueuog
alsuo we|d 3 QUON  WnjeAOgo UOIpUSPIUIS)Y
alsuUo we|d 3 aoyen $N22020.198W UOA O8]y uonensasay
8lisuo lreus 3 Imiyeny| ndnd eulpisnu ejjsuieydy  ¥OD dMOd 8/8¢-959 (808) Selr owrey IH Areylin enselN. OvddvSN
ETEe) we|d 3 3UON sIsuanyeo gjoip
edseoouwb
alsuo we|d 3 ayo ayo. eipuese|dens)
asuQ weld 3 QUON vaind.ind ginojues
ausuo ueld 3 3UON 1e1e6pI| SlI8ld
‘Juod weld 3 3UON gjlyoojoy ersyuese|d
p1ea1oRIqIbUO|
a1suQ weld 3 IMmIyeny| Iyeyne Jen sdaoulid obeiue|d
asuQ weld 3 QUON vioyinied elba1soifyd
alsuo we|d 3 QUON eins.y eibaisolAyd
alsuo ue|d 3 9|01 aeMEeM suenu sninirewbsjyd
alsuo pag 3 Jadaai) rexojon pawiwel ezAwoaioled
a1suo we|d 3 ©3]0y 1ppnf suIsIAW
Juod res
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd J0d 9IS uolre|feisui NODJVIN




USACERL TR 98/106

‘JuoD pag 3 MO1D uelremeH sisuaiiemey snAI0D
alsuo pag 3 SYMeH uelremeH snieyjos oaing
aJsensul
8lsuo weld 3 ulad a|ibely uen gjifey wnuajdsy w3 dMOd 8282-959 (808) sellq owrey IH VLeo|njeyod Ovddvsn
BUBIUOSSIWEYD
alsuo we|d 3 luexewed ‘dss euelLOSSILEYI BJOIA
wnjopida) ‘dss
Ju0D we|d 3 QuoN  wnjopids wnidojowenay
alsuo we|d 3 QUON awioyiy wnidojowenay
alsuo we|d 3 QUON  Sisuaiemey sidsjowiads
alsuo we|d 3 QUON ©JB|080UE| 8US|IS
8lisuo weld 3 SUON Hjjepnu eapalyos
alsuo we|d 3 QUON 1100y eapalyas
alsuo we|d 3 QUON eSIaAlLBW BNIIUES
alsuo we|d 3 nino- aefery eipJeydjlid
sdaourd
2USuUQ weld 3 IMiyeny| Iyexne Jen sdaoutid obejueld
alsuo pag 3 Jadaai) rexojon pawiwel ezAwoaioled
alsuUO we|d 3 LNy 3Ny Wniyd1joJoN
T}
alsuo we|d 3 eojee JeA ejeinbue eipnessN
ereinbue
alsuo we|d 3 eojee| JeA ejeinbue eipnesaN
Ju0D we|d 3 3UON sisuaneyliu eljsqo
alsuo we|d 3 ayaN eljojinuaj ejaeyood]
alsuo we|d 3 neuneuy_ g/nasnqJe wnipids
alsuo weld 3 auoN einased snoApaH
alsuo we|d 3 awreyaweyapy porIMeMOBU abban|H
‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




35

USACERL TR 98/106

alsuUo [reus 3 imiyeny ndnd  ayde.l10ons] gjjsuieyay
alsuo [reus 3 imiyeny| ndnd suaidioap ejjauleyoy
alsuo [reus 3 imiyeny| ndnd 1HU0IAq BljauzeyoYy
alsuUo [reus 3 imiyeny| ndnd eA|nyxade ejjauleyoy uonensasay Areyin
‘U0 we|d 3 8UON asusoimpues uongy  ¥0O dMOd 8.82-959 (808) sell] owrey IH sxoeireg plsljoyds  Jvddvsn
BT we|d 3 QY  osusiemey wnjfxoyiuez
alsuo we|d 3 QUON wnLeua.e wnidojowenal
a1suQ weld 3 BUON eljoysnbue sufbousls
alsuo we|d 3 QUON  Sisuaiemey sidsjowiads
alsuo we|d 3 reyy Ny ojodod wnsjdwosur wnuejos
alsuo we|d 3 QUON ©JB|092UE| 8US|IS
alsuUo we|d 1 QUON sisuaiiemey saus|Is
12118d sisusyaimpues
Ju0d pag 3 padwni-yieq uelleme  eibAdoseyd ewo.ipoisld
Ju0D pag 3 no. vaoeyIsd ensomisd
alsuo we|d 3 9,0d ©d1B20.19]9S ©IEINLIOH
‘JuoD pag 3 Jadaai) lremeH eueW SisAWosi0
alsuo pag 3 9S009 UelleMeH  SISUSIIAPUES USYI0SIN
alsuo we|d 3 QUON BlBNO BIPNEISN
sN3uj2209
‘JuoD pag 3 edayy, IlemeH snauI2209 sdoxo]
alsuQ piig 3 eliled Inajjieq seploixoT
2USUO  [ewwen 3 Teg AJeoH uellemeH SnjoOWas SNaJauld SnInise]
E)Sie) pag 3 ne ejodeny. joqunw snyjeubiwsH
2USuUQ we|d 3 919,013 ©90©1109 SIIoAPaH
eAyor)sojdey
asuQ weld 3 QUON sAyoelsodeH
‘uod lels
/ausuo  Aiobared pad SWweN uowwod SWeN J3husS S1d dINS3 suoyd 00d 3kels uolre|feisui NODJVIN




USACERL TR 98/106

36

aNsuO we|d 3 neuneuy_ g/nasnqJe wnipida
AUSUQ  [ewwen 3 Teg AleoH uUelremeH Snjowas SnaJauld sninise]
alsuo we|d 3 eleyexewe| arIpULLIAD BIpIoqET
aUsSuUQ weld 3 eyedny winjjojline| UOLIPUSPOS|
aUsuQ weld 3 SUON eluueWOoIadSaH
aUsuQ weld 3 nueN nuuew eluapes
Ju0) we|d 3 aweysweys vorIMEMOBU BaDhaN|H
Ju0) we|d 3 ssel9 aA07 S,0490S0H 11D19qS0} SIIsoIpelq
Ju0) we|d 3 SUON asuaexyojow wnizeydiq
a1suo we|d 3 auUON ereore; eljjaid
Ju0) we|d 3 eyo. ©1epI0aqgns eassiag
aNsuO we|d 3 slemieH  BlE//aquingns eipueLIAD
aNsuO we|d 3 SUON ©qIadns eaueA)d
aNsuO we|d 3 eyeH ©IOJIDUC| BAUBAD
aNsuO weld 3 eyeH SISUBNE|00Y BaUBAD
arleqo
Juo0d weld 3 eyeH ‘dss eueisawilib eauefD
euelsawib
asuQ weld 3 eyeH ‘dss eupisawb eauefD
aNsuO we|d 3 eyeH vlRUILINIE BAUBAD
Ju0) we|d 3 eoned ©IoDIWBNDS SHIUBID
SIpIqI SISUBYIIMPULS
|lsuo piig o) oreda|3 nyeo sidwaiseyd
aUsSuUO weld 3 0ONY. 1201 29AsarweyD
aNsuO we|d 3 ouewouewey  sapjojuowlibe sniyausD
aUsuQ weld 3 SUON SAIBULI) UOIPUSBPIUIS]Y
aNsuO weld 3 aoyep SN22090.98W UOAI3)Y
|Nsuo lreus 3 Imiyeny| ndnd Hjims ejjauieyoy
BN ile) |reus 3 imiyeny| ndnd vUBAQIOIMOS BljaUIIRYdY
BN ile) |reus 3 imiyeny| ndnd eUIIRISNW Bl|8UIRYIY
‘JuoD 1e1s
/eusuo  Alobared pa4 aweN uowwo) aweN JiIuaINS




37

USACERL TR 98/106

ETEle) we|d 3 3uoN sIsuanyeo ejoiA
BUBILOSSIWEYD
alsuo we|d 3 luexewed ‘dss euelLOSSILEBYI BJOIA
alsuo we|d 3 ayndo aefery visin
edseoouwb
alsuo we|d 3 ayo ayo. elpuesejdena
wnjopidaj 'dss
Ju0D we|d 3 auoN wnjopida) wnidojowenay
Juo) ue|d 3 ETON] vurOyauRy auAbousis
U0 we|d 3 enyeayely_ojodod asuaoIMpueS WNuejos
Juod ue|d 3 QUON ljrennu eapaiyds
alsuo we|d 3 QUON 1100y eapalyas
alsup weld 3 auoN vaind.ind ginojues
ausuo ueld 3 3UON 1918DpI| S1ISYd
Ju0D we|d 3 nino- ae[eey eipieyoilid
‘Juod ue|d 3 3UON sijjow eibasojjAyd
alsuo we|d 3 3uoN BINSIIy eibaisojjiAyd
Ju0D we|d 3 3|01 aBMEAN sueInu sninLewbalyd
alsuo pag 3 Jadaai) rexojon pawWel) eZAWO0310.1ed
‘Juod ue|d 3 LNy ajiwny wniyalijojoN
T}
alsuo we|d 3 eO[RRN JeA ejginbue eipneian
ereinbue
alsuo we|d 3 eO[RRN JeA ejginbue eipneian
alsuo we|d 3 3uoN sisuanyeo elaqo7
alsuo we|d 3 3uoN sisuaneyjiu elaqo
gj|Aydoiday
Ju0D we|d 3 ayaN JeA ejeqo| ejaeyaod|]
Juod res
/eusuo  Alobared pa4 aweN uowwo) aweN JiIuaINS




USACERL TR 98/106

38

EITe) pig 1 a|Beg pleg snjeydsaoana| snjoaeleH

alsuQ ysid 3 u0abims asouloys  Wn/solelq iesusdidy  YNOd VOO STrE-8E6 (v16) pooy auabng AN 10 1S9 VYINSN
‘juod leis

/usuo  Alobered pad aWEeN uowwoD oWeN JynuansS  STd  dINS3 auoyd 20d @S uone|eIsul OV




USACERL TR 98/106

Appendix B: Installations Providing Data
for This Report

Installation MACOM
Aberdeen Proving Ground AMC
Adelphi Army Research Labs AMC
Anniston Army Depot AMC
ARDEC (Picatinny) AMC
Badger AAP AMC

Blue Grass Army Depot AMC
Camp Adair ARNG
Camp Beauregard ARNG
Camp Blanding TS ARNG
Camp Grafton ARNG
Camp Grayling ARNG
Camp Gruber ARNG
Camp Guernsey ARNG
Camp Joseph T. Robinson ARNG
Camp Murray ARNG
Camp Navajo ARNG
Camp Rilea ARNG
Camp Ripley ARNG
Camp Shelby ARNG
Camp Smith ARNG
Chas E. Kelly (Oakdale SPT FAC) FORSCOM
Delaware ARNG ARNG
Deseret Chemical Depot AMC
Devens RFTA USARC
Dillingham TA USARPAC
Dugway Proving Ground AMC

Fort A.P. Hill MDW

Fort Belvoir MDW

Fort Benning TRADOC
Fort Bliss TRADOC
Fort Bragg FORSCOM
Fort Buchanan FORSCOM
Fort Campbell FORSCOM
Fort Carson FORSCOM
Fort Chaffee TRADOC

Fort Eustis TRADOC
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Installation MACOM
Fort Gordon TRADOC
Fort Greely USARPAC
Fort Hood FORSCOM
Fort Huachuca TRADOC
Fort Hunter Liggett USARC
Fort Irwin FORSCOM
Fort Jackson TRADOC
Fort Knox TRADOC
Fort Lee TRADOC
Fort Leonard Wood TRADOC
Fort Lewis FORSCOM
Fort McClellan TRADOC
Fort McCoy USARC
Fort Pickett - MATES ARNG

Fort Polk FORSCOM
Fort Richardson USARPAC
Fort Riley FORSCOM
Fort Rucker TRADOC
Fort Sam Houston MEDCOM
Fort Sill TRADOC
Fort Stewart FORSCOM
Fort Wainwright USARPAC
Holston AAP AMC
Indiana AAP AMC
Jefferson Proving Ground AMC
Kahuku TA USARPAC
Kawailoa TA USARPAC
Leesburg TS ARNG
Letterkenny Army Depot AMC

Lil Aaron Straus Wilderness Area ARNG
Makua Military Reservation USARPAC
Martinez Reserve Center USARC
McAlester AAP AMC

MO ARNG HQ ARNG
Newport Chemical Chemical AMC
Parks RFTA USARC
Pine Bluff Arsenal AMC

Pinon Canyon Maneuver Site FORSCOM
Pohakuloa TA USARPAC
POM Annex TRADOC
Radford AAP AMC
Ravenna AAP AMC
Redstone Arsenal AMC
Regional Training Institute ARNG
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Installation MACOM
Rock Island Arsenal AMC
Rocky Mountain Arsenal AMC
Savanna Army Depot Activity AMC
Schofield Barracks Miilitary Reservation USARPAC
Sierra Army Depot AMC
STARC - HI ARNG
STARC - KS ARNG
STARC - NE ARNG
STARC - TX ARNG
STARC HQ ARNG
State Military Reservation ARNG
State Wide Regulatory/Programs ARNG
Stout Field/OMS 5 (AtterburyT.S.) ARNG
Sunflower AAP AMC
Sunny Point MTMC
Tooele Army Depot AMC
Tullahoma TS ARNG
Twin Cities AAP AMC
UT ARNG HQ ARNG
Volunteer AAP AMC
Wendell H. Ford Regional TS ARNG
West Point USMA
White Sands Missile Range AMC
Yakima TC FORSCOM
Yuma Proving Ground AMC
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Appendix C: TES Species and Installations
Where They Occur, and Whether Or Not
Critical Habitat Has Been Designated
On the Installation
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
Abutilon sandwicense ~ None Plant USARPAC Schofield Barracks  Contiguous ~ NA
Achatinella rosea Pupu Kuahiwi Snall USARPAC Kawailoa TA Onsite NA
Achatinella apexfulva Pupu Kuahiwi Shail USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Achatinella bulimoides  Pupu Kuahiwi E Shnail USARPAC Kawailoa TA Onsite NA
Achatinella byronii Pupu Kuahiwi E Shnail USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Achatinella curta Pupu Kuahiwi Shail USARPAC Kahuku TA Contiguous ~ NA
Achatinella decipiens Pupu Kuahiwi Shnail USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Achatinella dimorpha Pupu Kuahiwi Shail USARPAC Kahuku TA Contiguous  NA
Achatinella Pupu Kuahiwi Shail USARPAC Kawailoa TA Onsite NA
leucorraphe USARPAC Schofield Barracks  Onsite NA
Achatinella lila Pupu Kuahiwi Shail USARPAC Kawailoa TA Onsite NA
Achatinella livida Pupu Kuahiwi Shail USARPAC Kawailoa TA Onsite NA
Achatinella mustelina Pupu Kuahiwi Shail USARPAC Makua Onsite NA
USARPAC Schofield Barracks  Onsite NA
Achatinella Pupu Kuahiwi E Snail USARPAC Kawailoa TA Onsite NA
pulcherrima
Achatinella Pupu Kuahiwi E Shail USARPAC Kahuku TA Contiguous  NA
sowerbyana USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Achatinella swiftii Pupu Kuahiwi E Shail USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Achatinella valida Pupu Kuahiwi Shail USARPAC Kahuku TA Contiguous  NA
Acipenser Shortnose Fish AMC Aberdeen PG Onsite NA
brevirostrum Sturgeon ARNG Camp Smith Contiguous  NA
ARNG Delaware ARNG Contiguous  NA
FORSCOM  Fort Stewart Onsite NA
USMA West Point Onsite NA
MTMC Sunny Point Contiguous ~ NA
Aconitum Northern Wild T Plant AMC Ravenna AAP Contiguous  NA
noveboracense Monkshood
Adenophorus periens  Pendant Kihi Fern  E Plant USARPAC Kahuku TA Onsite NA
USARPAC Kawailoa TA Onsite NA
Alectryon Mahoe E Plant USARPAC Makua Onsite NA
macrococcus USARPAC Schofield Barracks  Onsite NA
Alsinidendron None E Plant USARPAC Makua Onsite NA
obovatum
Alsinidendron trinerve  None E Plant USARPAC Schofield Barracks ~ Onsite NA
Amaranthus pumilus Seabeach T Plant MTMC Sunny Point Contiguous  NA

Amaranth
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
Amblyopsis rosae Ozark Cavefish T Fish ARNG MO ARNG HQ Contiguous NA
Ambystoma California Tiger C(w) Amphibian USARC Fort Hunter Liggett Onsite NA
californiense Salamander
Ambystoma tigrinum Sonoran Tiger E Amphibian TRADOC Fort Huachuca Onsite NA
stebbinsi Salamander
Anas wyvilliana Hawaiian Duck E Bird USARPAC Dillingham TA Onsite NA
ARNG STARC - Hawaii Onsite NA
Anniella pulchra nigra  Black Legless PE Reptile TRADOC POM Annex Onsite NA
Lizard
Aphelocoma Florida Scrub Jay T Bird ARNG Camp Blanding TS  Onsite NA
coerulescens
Apios priceana Price's Potato T Plant FORSCOM  Fort Campbell Contiguous  NA
Bean AMC Redstone Arsenal ~ Onsite NA
Arctomecon humilis Dwarf Bear Poppy E Plant ARNG UT ARNG HQ Onsite NA
Asclepias meadii Mead's Milkweed T Plant ARNG MO ARNG HQ Contiguous NA
Asplenium fragile var. Fragile Fern Plant USARPAC Pohakuloa TA Onsite NA
insulare
Astragalus jaegerianus Lane Mountain PE Plant FORSCOM Fort Irwin Onsite NA
Milk-vetch
Bonamia menziesii None Plant USARPAC Makua Onsite NA
Brachyramphus Marbled Murrelet T Bird ARNG Camp Rilea Contiguous  NR
marmoratus
marmoratus
Branchinecta lynchi Vernal Pool Fairy T Crustacean  USARC Fort Hunter Liggett Onsite NA
Shrimp ARNG STARC HQ Onsite NA
Bufo microscaphus Arroyo E Amphibian USARC Fort Hunter Liggett Onsite NA
californicus Southwestern ARNG STARC HQ Contiguous  NA
Toad
Buteo solitarius Hawaiian Hawk E Bird USARPAC Pohakuloa TA Onsite NA
ARNG STARC - Hawaii Onsite NA
Caesalpinia kavaiense  Uhiuhi Plant USARPAC Makua Onsite NA
Canis lupus Gray Wolf T Mammal ARNG Camp Ripley Onsite No
USARC Fort McCoy Contiguous  NR
Caretta caretta Loggerhead Sea T Reptile MTMC Sunny Point Contiguous  NA
Turtle
Cenchrus Kamanomano E Plant USARPAC Makua Onsite NA
agrimonioides USARPAC Schofield Barracks ~ Onsite NA
Chamaesyce deltoidea Deltoid Spurge E Plant USARC Martinez Reserve  Onsite NA
ssp. deltoidea Center
Chamaesyce rockii “Akoko E Plant USARPAC Kahuku TA Contiguous  NA
USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Charadrius Western Snowy T Bird ARNG Camp Rilea Contiguous  NA
alexandrinus nivosus Plover TRADOC POM Annex Onsite NA
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?

Charadrius melodus Piping Plover T Bird ARNG Camp Grafton Onsite NA
FORSCOM  Fort Riley Onsite NA
AMC White Sands Contiguous  NA
MTMC Sunny Point Contiguous ~ NA

Charadrius montanus ~ Mountain Plover C Bird TRADOC Fort Bliss NR NA
FORSCOM  Fort Carson Onsite NA
FORSCOM  Pinon Canyon Onsite NA
AMC Rocky Mountain Onsite NA

Arsenal

AMC White Sands Contiguous ~ NA

Chasiempis Oahu Elepaio C Bird USARPAC Kahuku TA Contiguous  NA

sandwichensis ibidis USARPAC Kawailoa TA Onsite NA
USARPAC Makua Onsite NA
USARPAC Schofield Barracks ~ Onsite NA

Chelonia mydas Green Sea Turtle T Reptile MTMC Sunny Point Contiguous  NA

Chlorogalium Purple Amole Plant USARC Fort Hunter Liggett Onsite NA

purpureum var.

purpureum

Chorizanthe pungens ~ Monterey T Plant TRADOC POM Annex Onsite NA

var. pungens Spineflower

Chorizanthe robusta Robust E Plant TRADOC POM Annex Onsite NA

Spineflower

Cirsium fontinale var. Chorro Creek Bog E Plant ARNG STARC HQ Onsite NA

obispoense Thistle

Clematis hirsutissima  Arizona Cc Plant ARNG Camp Navajo Onsite NA

var. arizonica Leatherflower

Clematis morefieldii Morefield's E Plant AMC Redstone Arsenal  Contiguous  NA

Leather-flower
Clemmys Bog (Northern PT Reptile AMC ARDEC (Picatinny)  Contiguous  NA
muhlenbergii Population) Turtle AMC Letterkenny Army  Onsite NA
Depot

Colubrina oppositifolia  Kauila E Plant ARNG STARC - Hawaii Onsite NA

Corvus hawaiiensis Hawaiian Crow Bird USARPAC Pohakuloa TA Contiguous ~ NA

Coryphantha sneedii Sneed Pincushin Plant TRADOC Fort Bliss Onsite NA

var. sneedii Cactus

Ctenitis squamigera Pauoa E Plant USARPAC Makua Contiguous NA
USARPAC Schofield Barracks  Contiguous ~ NA

Cyanea acuminata Haha E Plant USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA

Cyanea crispa None Plant USARPAC Kawailoa TA Onsite NA

Cyanea grimesiana Haha Plant USARPAC Kahuku TA Contiguous NA

Ssp. grimesiana USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
Cyanea grimesiana Haha E Plant USARPAC Schofield Barracks ~ Contiguous NA
ssp. obatae
Cyanea koolauensis Haha E Plant USARPAC Kahuku TA Onsite NA
USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Cyanea longiflora Haha E Plant USARPAC Kahuku TA Onsite NA
USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Cyanea superba None E Plant USARPAC Makua Onsite NA
USARPAC Schofield Barracks  Onsite NA
Cynomys parvidens Utah Prairie Dog T Mammal ARNG UT ARNG HQ Contiguous ~ NA
Cyperus Pu'uka‘a Plant ARNG STARC - Hawaii Onsite NA
trachysanthos USARPAC Dillingham TA Onsite NA
Cyprinella caerulea Blue Shiner Fish TRADOC Fort McClellan Onsite NA
Cyrtandra dentata Ha'iwale Plant USARPAC Kawailoa TA Onsite NA
Cyrtandra Ha'iwale Plant USARPAC Schofield Barracks  Onsite NA
subumbellata
Cyrtandra viridiflora Ha'iwale Plant USARPAC Kawailoa TA Onsite NA
Delissea subcordata ‘Oha Plant USARPAC Kawailoa TA Contiguous  NA
USARPAC Makua Contiguous  NA
USARPAC Schofield Barracks  Contiguous ~ NA
Dendroica Golden-cheeked E Bird FORSCOM  Fort Hood Onsite NA
chrysoparia Warbler MEDCOM Fort Sam Houston  Onsite NA
Dendroica kirtlandii Kirtland's Warbler E Bird ARNG Camp Grayling Onsite NA
Dermochelys coriacea Leatherback Sea E Reptile MTMC Sunny Point Contiguous  NA
Turtle
Diellia falcata None E Plant USARPAC Makua Onsite NA
USARPAC Schofield Barracks  Onsite NA
Diplazium None E Plant USARPAC Schofield Barracks ~ Contiguous ~ NA
molokaiense
Dromus dromas Dromedary E Clam FORSCOM  Fort Campbell Contiguous  NA
Pearlymussel
Drymarchon corais Eastern Indigo T Reptile ARNG Camp Blanding TS  Onsite NA
couperi Snake FORSCOM Fort Stewart Onsite NA
Dubautia herbstobatae Na'ena'e Plant USARPAC Makua Onsite NA
Echinacea laevigata Smooth Plant TRADOC Fort Jackson Onsite NA
Coneflower ARNG Leesburg TS Onsite NA
AMC Radford AAP Contiguous ~ NA
Echinocereus fendleri  Kuenzler E Plant TRADOC Fort Bliss Contiguous  NA
var. kuenzleri Hedgehog Cactus
Empidonax traillii Southwestern E Bird TRADOC Fort Bliss Onsite NR
extimus Willow Flycatcher TRADOC Fort Huachuca Contiguous  NR
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
ARNG State Wide Onsite No
Regulatory/
Programs
AMC White Sands Contiguous  No
Epicrates inornatus Puerto Rican Boa E Reptile FORSCOM  Fort Buchanan Onsite NA
Epioblasma walkeri Tan Riffleshell E Clam FORSCOM  Fort Campbell Contiguous  NA
Eragrostis fosbergii Fosberg's Love E Plant USARPAC Schofield Barracks ~ Contiguous ~ NA
Grass
Erigeron basalticus Basalt daisy C Plant FORSCOM  YakimaTC Onsite NA
Erigeron lemmonii Lemmon Fleabane C Plant TRADOC Fort Huachuca Onsite NA
Etheostoma cragini Arkansas Darter Cc Fish FORSCOM  Fort Carson Onsite NA
ARNG MO ARNG HQ Contiguous NA
Etheostoma sellare Maryland Darter Fish AMC Aberdeen PG Contiguous  No
Eugenia koolauensis Nioi Plant USARPAC Kahuku TA Onsite NA
USARPAC Kawailoa TA Contiguous ~ NA
Euphilotes enoptes Smith's Blue E Insect TRADOC POM Annex Onsite NA
smithi Butterfly
Euphorbia “Akoko E Plant USARPAC Makua Onsite NA
haeleeleana
Falco femoralis Northern E Bird TRADOC Fort Bliss Contiguous  NA
septrentrionalis Aplomado Falcon AMC White Sands Onsite NA
Falco peregrinus Peregrine Falcon E Bird AMC Aberdeen PG Contiguous  NA
(SIA) USARC Devens RFTA Onsite NA
FORSCOM  Fort Campbell Onsite NA
TRADOC Fort Eustis Contiguous  NA
FORSCOM  Fort Hood Onsite NA
TRADOC Fort Huachuca Onsite NA
USARC Fort McCoy Onsite NA
FORSCOM  Fort Riley Onsite NA
AMC Redstone Arsenal  Onsite NA
AMC Rocky Mountain Onsite NA
Arsenal
AMC Sierra Army Depot  Contiguous ~ NA
ARNG State Wide Onsite NA
Regulatory/
Programs
AMC Sunflower AAP Contiguous ~ NA
AMC White Sands Onsite NA
MTMC Sunny Point Contiguous ~ NA
Falco peregrinus American E Bird AMC ARDEC (Picatinny) Contiguous  No
anatum Peregrine Falcon
ARNG Camp Navajo Onsite No
ARNG Camp Smith Onsite Yes
FORSCOM  Chas E. Kelly Contiguous  No



USACERL TR 98/106 49
Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
AMC Deseret Chemical  Contiguous  No
Depot
AMC Dugway PG Contiguous No
TRADOC Fort Bliss Onsite No
FORSCOM  Fort Carson Onsite No
USARPAC Fort Greely Onsite No
USARC Fort Hunter Liggett Onsite No
USARPAC Fort Richardson Onsite No
USARPAC Fort Wainwright Onsite No
FORSCOM  Pinon Canyon Onsite NR
ARNG STARC - NE Contiguous No
AMC Tooele Army Depot Contiguous  NR
AMC White Sands Onsite No
Felis concolor Mountain Lion T Mammal MTMC Sunny Point Onsite NA
(SIA)
Felis concolor coryi Florida Panther E Mammal ARNG Camp Blanding TS  Onsite NA
Flueggea neowawraea Mehamehame E Plant USARPAC Makua Onsite NA
USARPAC Schofield Barracks  Contiguous ~ NA
Fulica americana alai ~ Hawaiian Coot E Bird USARPAC Dillingham TA Onsite NA
ARNG STARC - Hawaii Onsite NA
Gallinula chloropus Hawaiian Gallinule E Bird USARPAC Dillingham TA Onsite NA
sandvicensis ARNG STARC - Hawaii Onsite NA
Gardenia mannii Nanu E Plant USARPAC Kahuku TA Onsite NA
USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Gilia tenuiflora ssp. Monterey Gilia E Plant TRADOC POM Annex Onsite NA
arenaria
Gopherus agassizii Desert Tortoise T Reptile FORSCOM  Fort Irwin Onsite Yes
ARNG State Wide Onsite No
Regulatory/
Programs
Gopherus agassizii Sonoran T Reptile AMC Yuma PG Onsite No
population of the (SIA)
Desert Tortoise
Gopherus polyphemus Gopher Tortoise Reptile ARNG Camp Shelby Onsite NA
Grus americana Whooping Crane Bird FORSCOM  Fort Hood Onsite NR
ARNG STARC - NE Contiguous  Yes
AMC White Sands Contiguous  No
Gymnogyps California Condor E Bird USARC Fort Hunter Liggett Onsite NA
californianus
Haliaeetus Bald Eagle T Bird AMC Aberdeen PG Onsite NA
leucocephalus AMC Adelphi Army Onsite NA
Research Labs
AMC ARDEC (Picatinny)  Contiguous NA
ARNG Camp Blanding TS  Onsite NA
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
ARNG Camp Grafton Contiguous  NA
ARNG Camp Grayling Onsite NA
ARNG Camp Guernsey Contiguous NA
ARNG Camp Joseph T. Onsite NA
Robinson
ARNG Camp Murray Onsite NA
ARNG Camp Navajo Onsite NA
ARNG Camp Rilea Onsite NA
ARNG Camp Ripley Onsite NA
ARNG Camp Smith Onsite NA
FORSCOM  Chas E. Kelly Contiguous  NA
AMC Deseret Chemical  Onsite NA
Depot
USARC Devens RFTA Onsite NA
AMC Dugway PG Onsite NA
MDW Fort A.P. Hill Onsite NA
MDW Fort Belvoir Onsite NA
TRADOC Fort Benning Onsite NA
TRADOC Fort Bliss Onsite NA
FORSCOM  Fort Campbell Onsite NA
FORSCOM  Fort Carson Onsite NA
TRADOC Fort Eustis Onsite NA
TRADOC Fort Gordon Onsite NA
FORSCOM  Fort Hood Onsite NA
USARC Fort Hunter Liggett Onsite NA
TRADOC Fort Jackson Onsite NA
TRADOC Fort Knox Onsite NA
TRADOC Fort Lee Onsite NA
TRADOC Fort Leonard Onsite NA
Wood
FORSCOM  Fort Lewis Onsite NA
USARC Fort McCoy Onsite NA
FORSCOM  Fort Riley Onsite NA
TRADOC Fort Rucker Contiguous  NA
FORSCOM  Fort Stewart Onsite NA
AMC Holston AAP Onsite NA
ARNG MO ARNG HQ Onsite NA
AMC Newport Chemical  Onsite NA
Activity
AMC Pine Bluff Arsenal  Onsite NA
FORSCOM  Pinon Canyon Onsite NA
AMC Ravenna AAP Contiguous NA
AMC Redstone Arsenal  Onsite NA
AMC Rock Island Onsite NA

Arsenal
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
AMC Rocky Mountain Onsite NA
Arsenal
AMC Savanna Army Onsite NA
Depot Activity
AMC Sierra Army Depot  Contiguous ~ NA
ARNG STARC HQ Onsite NA
ARNG State Wide Onsite NA
Regulatory/
Programs
AMC Sunflower AAP Contiguous  NA
MTMC Sunny Point Contiguous  NA
AMC Tooele Army Depot  Onsite NA
AMC Twin Cities AAP Onsite NA
USMA West Point Onsite NA
AMC White Sands Onsite NA
FORSCOM  YakimaTC Onsite NA
Haplostachys None E Plant USARPAC Pohakuloa TA Onsite NA
haplostachya ARNG STARC - Hawaii Onsite NA
Hedeoma todsenii Todsen's E Plant AMC White Sands Onsite No
Pennyroyal TRADOC Fort Bliss Contiguous  NR
Hedyotis coriacea Kio'ele E Plant USARPAC Pohakuloa TA Onsite NA
Hedyotis parvula None E Plant USARPAC Makua Onsite NA
Helianthus eggertii Eggert's Sunflower T Plant ARNG Tullahoma TS Onsite NA
Heloniias bullata Swamp Pink T Plant MDW Fort A.P. Hill Onsite NA
Hemignathus munroi “Akiapola’au E Bird USARPAC Pohakuloa TA Onsite NA
Hesperomannia None E Plant USARPAC Kahuku TA Onsite NA
arborescens USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Hibiscus brackenridgei Ma'o Hau Hele E Plant USARPAC Dillingham TA Contiguous  NA
Himantopus Hawaiian Stilt E Bird USARPAC Dillingham TA Onsite NA
mexicanus knudseni ARNG STARC - Hawaii Onsite NA
Howellia aquatilis Water Howellia Plant FORSCOM  Fort Lewis Onsite NA
Hymenoxys texana Texas Prairie Plant ARNG STARC - TX Onsite NA
Dawn-flower
Isodendrion hosakae Aupaka Plant ARNG STARC - Hawaii Onsite NA
Isodendrion laurifolium  Aupaka Plant USARPAC Schofield Barracks ~ Onsite NA
Isoetes louisianensis Louisiana Quillwort E Plant ARNG Camp Shelby Onsite NA
Isotria medeoloides Small Whorled T Plant MDW Fort A.P. Hill Onsite NA
Pogonia ARNG Regional Training Contiguous  NA
Institute
Labordia cyrtandrae Kamakahala E Plant USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
installation?
Lampsilis abrupta Pink Mucket E Clam FORSCOM  Fort Campbell Contiguous  NA
Pearlymussel ARNG MO ARNG HQ Contiguous  NA
Lampsilis higginsi Higgins' Eye E Clam AMC Rock Island Contiguous  NA
Pearlymussel Arsenal
AMC Savanna Army Onsite NA
Depot Activity
Lasiurus cinereus Hawaiian Hoary E Mammal USARPAC Kawailoa TA Onsite NA
semotus Bat USARPAC Pohakuloa TA Onsite NA
USARPAC Schofield Barracks ~ Onsite NA
ARNG STARC - Hawaii Onsite NA
Lepidium arbuscula “Anaunau E Plant USARPAC Makua Onsite NA
USARPAC Schofield Barracks  Onsite NA
Lepidochelys kempii Kemp's Ridley Sea E Reptile MTMC Sunny Point Contiguous  NA
Turtle
Leptonycteris Lesser Long- E Mammal TRADOC Fort Huachuca Onsite NA
curasoae yerbabuenae nosed Bat
Lespedeza Prairie Bush-clover T Plant AMC Badger AAP Contiguous  NA
leptostachya
Lilaeopsis Huachuca Water- E Plant TRADOC Fort Huachuca Onsite NA
schaffneriana ssp. umbel
recurva
Lindera melissifolia Pondberry Plant ARNG MO ARNG HQ Contiguous  NA
Lipochaeta lobata var.  Nehe Plant USARPAC Schofield Barracks Contiguous  NA
leptophylla
Lipochaeta tenuifolia Nehe Plant USARPAC Makua Onsite NA
Lipochaeta venosa None Plant ARNG STARC - Hawaii Onsite NA
Lobelia gaudichaudii None Plant USARPAC Kawailoa TA Onsite NA
ssp. koolauensis
Lobelia niihauensis None E Plant USARPAC Makua Contiguous  NA
USARPAC Schofield Barracks  Onsite NA
Lobelia oahuensis None E Plant USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Loxioides bailleui Palila Bird USARPAC Pohakuloa TA Onsite NA
Loxops coccineus Hawaii ‘Akepa Bird USARPAC Pohakuloa TA Contiguous  NA
coccineus ARNG STARC - Hawaii Onsite NA
Lycaeides melissa Karner Blue E Insect USARC Fort McCoy Onsite NA
samuelis Butterfly ARNG State Military Contiguous  NA
Reservation
Lysimachia Rough-leaved E Plant FORSCOM  Fort Bragg Onsite NA
asperulaefolia Loosestrife TRADOC Fort Jackson Onsite NA
ARNG Leesburg TS Onsite NA
MTMC Sunny Point Onsite NA
Macrhybopsis gelida Sturgeon Chub C Fish ARNG MO ARNG HQ Contiguous NA
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Scientific Name Common Name Fed Category MACOM Installation Onsite/ Critical
Stat Contiguous  Habitat on
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Manduca blackburni Blackburn's Sphinx PE Insect ARNG STARC - Hawaii Onsite NA
Moth
Marshallia mohrii Mohr's Barbara's T Plant TRADOC Fort McClellan Onsite NA
Buttons
Melicope lydgatei Alani Plant USARPAC Kawailoa TA Onsite NA
Monachus Hawaiian Monk E Mammal USARPAC Dillingham TA Onsite No
schauinslandi Seal
Mycteria americana Wood Stork E Bird ARNG Camp Blanding TS  Onsite NA
TRADOC Fort Benning Onsite NA
TRADOC Fort Gordon Onsite NA
FORSCOM  Fort Stewart Onsite NA
Mycteria americana Wood Stork E Bird MTMC Sunny Point Contiguous ~ NA
Myotis grisescens Gray Bat Mammal FORSCOM  Fort Campbell Contiguous  NA
TRADOC Fort Knox Onsite NA
TRADOC Fort Leonard Onsite NA
Wood
TRADOC Fort McClellan Onsite NA
TRADOC Fort Rucker Contiguous  NA
AMC Indiana AAP Onsite NA
ARNG MO ARNG HQ Onsite NA
AMC Redstone Arsenal  Onsite NA
ARNG Tullahoma TS Contiguous  NA
ARNG Wendell H. Ford Onsite NA
Regional TS
Myotis sodalis Indiana Bat E Mammal AMC ARDEC (Picatinny) Onsite No
FORSCOM  Fort Campbell Contiguous  NR
TRADOC Fort Knox Onsite No
TRADOC Fort Leonard Onsite No
Wood
AMC Jefferson PG Onsite NR
ARNG MO ARNG HQ Contiguous NR
AMC Newport Chemical  Onsite No
Activity
AMC Redstone Arsenal  Contiguous  NR
AMC Savanna Army Contiguous NR
Depot Activity
ARNG Stout Field/lOMS 5  Onsite No
(AtterburyT.S.)
Myrsine juddii Kolea Plant USARPAC Kawailoa TA Onsite NA
Neonympha mitchellii ~ Saint Francis' E Insect FORSCOM  Fort Bragg Onsite NA
francisci Satyr Butterfly
Neraudia angulata Ma'aloa E Plant USARPAC Makua Onsite NA
var. angulata USARPAC Schofield Barracks ~ Onsite NA
Neraudia angulata Ma'aloa E Plant USARPAC Makua Onsite NA
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var. dentata USARPAC Schofield Barracks  Onsite NA
Neraudia ovata None Plant USARPAC Pohakuloa TA Onsite NA
Nerodia erythrogaster ~ Copperbelly Water T Reptile FORSCOM  Fort Campbell Contiguous  NA
neglecta Snake
Nesochen Hawaiian Goose E Bird USARPAC Pohakuloa TA Onsite NA
sandvicensis ARNG STARC - Hawaii Onsite NA
Nicrophorus American Burying E Insect ARNG Camp Gruber Onsite NA
americanus Beetle TRADOC Fort Chaffee Onsite NA
AMC McAlester AAP Onsite NA
ARNG MO ARNG HQ Contiguous NA
ARNG STARC - KS Onsite NA
Nothocestrum “Aiea E Plant ARNG STARC - Hawaii Onsite NA
breviflorum
Nototrichium humile Kulu'i E Plant USARPAC Dillingham TA Onsite NA
USARPAC Makua Onsite NA
USARPAC Schofield Barracks Contiguous ~ NA
Notropis topeka Topeka Shiner Cc Fish FORSCOM  Fort Riley Onsite NA
ARNG MO ARNG HQ Contiguous NA
Obovaria retusa Ring Pink Mussel Clam FORSCOM  Fort Campbell Contiguous ~ NA
Oncorhynchus clarki Greenback Fish FORSCOM  Fort Carson Onsite NA
stomias Cutthroat Trout
Oreomystis mana Hawaii Creeper E Bird USARPAC Pohakuloa TA Contiguous  NA
ARNG STARC - Hawaii Onsite NA
Ottoschulzia Palo de Rosa E Plant FORSCOM  Fort Buchanan Onsite NA
rhodoxylon
Palaemonias Alabama Cave E Crustacean = AMC Redstone Arsenal  Onsite NA
alabamae Shrimp
Paroreomyza flammea Molokai Creeper E Bird USARPAC Kawailoa TA Onsite NA
USARPAC Makua Onsite NA
USARPAC Schofield Barracks  Onsite NA
Pelecanus occidentalis Brown Pelican Bird ARNG Camp Rilea Contiguous ~ NA
Phlegmariurus nutans ~ \Wawae'iole Plant USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Contiguous ~ NA
Phyllostegia hirsuta None E Plant USARPAC Kahuku TA Contiguous  NA
USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Phyllostegia mollis None Plant USARPAC Schofield Barracks  Contiguous ~ NA
Phylostegia parviflora ~ None Plant USARPAC Kawailoa TA Onsite NA
Picoides borealis Red-cockaded Bird ARNG Camp Beauregard Contiguous  NA
Woodpecker ARNG Camp Blanding TS  Onsite NA
ARNG Camp Shelby Contiguous  NA
TRADOC Fort Benning Onsite NA
FORSCOM  Fort Bragg Onsite NA
TRADOC Fort Gordon Onsite NA
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TRADOC Fort Jackson Onsite NA
TRADOC Fort McClellan Contiguous  NA
FORSCOM  Fort Polk Onsite NA
FORSCOM  Fort Stewart Onsite NA
ARNG Leesburg TS Onsite NA
MTMC Sunny Point Onsite NA
Piperia yadonii Yadon's Piperia PE Plant TRADOC POM Annex Onsite NA
Plantago princeps var.  Laukahi Kuahiwi E Plant USARPAC Kawailoa TA Onsite NA
longibracteata
Plantago princeps var.  Laukahi Kuahiwi E Plant USARPAC Makua Onsite NA
princeps
Platanthera holochila None Plant USARPAC Kawailoa TA Contiguous ~ NA
Plethobasus Orange-foot Clam FORSCOM  Fort Campbell Contiguous  NA
cooperianus Pimple Back
Pearlymussel
Pleurobema plenum Rough Pigtoe Clam FORSCOM  Fort Campbell Contiguous  NA
Polygyriscus Virginia Fringed Shnail AMC Radford AAP Onsite NA
virginianus Mountain Snail
Portulaca sclerocarpa  Po'e E Plant USARPAC Pohakuloa TA Onsite NA
ARNG STARC - Hawaii Onsite NA
Pritchardia kaalae Loulu E Plant USARPAC Makua Onsite NA
USARPAC Schofield Barracks ~ Contiguous ~ NA
Psittirostra psittacea "O'u Bird USARPAC Pohakuloa TA Contiguous  NA
Pteris lidgatei None Plant USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Pterodroma Hawaiian Dark- E Bird USARPAC Pohakuloa TA Contiguous  NA
phaeopygia rumped Petrel ARNG STARC - Hawaii Onsite NA
sandwichensis
Ptilimnium nodosum Harperella E Plant ARNG Lil Aaron Straus Onsite NA
Wilderness Area
Puffinus auricularis Newell's T Bird ARNG STARC - Hawaii Onsite NA
newelli Townsend's
Shearwater
Pyrgulopsis thompsoni  Huachuca Cc Shnail TRADOC Fort Huachuca Onsite NA
Springsnalil
Quadrula fragosa Winged Mapleleaf E Clam FORSCOM  Fort Campbell Contiguous ~ NA
Mussel
Rana aurora draytoni California Red- PE Amphibian USARC Fort Hunter Liggett Contiguous  NA
legged Frog USARC Parks RFTA Onsite NA
TRADOC POM Annex Contiguous NA
ARNG STARC HQ Onsite NA
Rana pretiosa Oregon Spotted C(w) Amphibian AMC Dugway PG Contiguous  NA
Frog FORSCOM  Fort Lewis Contiguous  NA
Rhododendron Chapman E Plant ARNG Camp Blanding TS  Onsite NA
chapmanii Rhododendron
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Rhus michauxii Michaux's Sumac E Plant FORSCOM  Fort Bragg Onsite NA
ARNG Fort Pickett-MATES  Onsite NA
Rumex orthoneurus Blumer's Dock Plant TRADOC Fort Huachuca Onsite NA
Sanicula mariversa None Plant USARPAC Makua Onsite NA
Sanicula purpurea None Plant USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Scaphirhynchus albus  Pallid Sturgeon E Fish ARNG MO ARNG HQ Contiguous NA
ARNG STARC - NE Contiguous NA
Schiedea adamantis Diamond Head E Plant ARNG STARC - Hawaii Onsite NA
Schiedea
Schiedea hookeri None E Plant USARPAC Makua Onsite NA
USARPAC Schofield Barracks  Onsite NA
Schiedea kealiae Ma’oli*oli Plant USARPAC Dillingham TA Onsite NA
Schiedea nuttallii None Plant USARPAC Makua Onsite NA
USARPAC Schofield Barracks Contiguous ~ NA
Schwalbea americana  American E Plant FORSCOM  Fort Bragg Onsite NA
Chaffseed
Scutellaria montana Large-flowered E Plant AMC Volunteer AAP Onsite NA
Skullcap
Sesbania tomentosa "Ohai Plant ARNG STARC - Hawaii Onsite NA
Sidalcea nelsoniana Nelson's Checker- Plant ARNG Camp Adair Onsite NA
mallow
Silene hawaiiensis None Plant USARPAC Pohakuloa TA Onsite NA
Silene lanceolata None Plant USARPAC Makua Onsite NA
USARPAC Pohakuloa TA Onsite NA
Solanum incompletum  Popolo Ku Mai E Plant USARPAC Pohakuloa TA Onsite NA
Solanum sandwicense  Popolo "Aiakeakua E Plant USARPAC Kahuku TA Contiguous  NA
USARPAC Schofield Barracks  Contiguous ~ NA
Solidago houghtonii Houghton's T Plant ARNG Camp Grayling Onsite NA
Goldenrod
Spermolepis None E Plant USARPAC Makua Onsite NA
hawaiiensis USARPAC Pohakuloa TA Onsite NA
ARNG STARC - Hawaii Onsite NA
Speyeria zerene Oregon Silverspot T Insect ARNG Camp Rilea Onsite NR
hippolyta Butterfly
Spiranthes diluvialis Ute Ladies'- T Plant FORSCOM  Fort Carson Contiguous  NA
tresses
Stenogyne None E Plant USARPAC Pohakuloa TA Onsite NA
angustifolia ARNG STARC - Hawaii Onsite NA
Stenogyne kanehoana None Plant USARPAC Schofield Barracks ~ Contiguous NA
Sterna antillarum Least Tern Bird FORSCOM  Fort Riley Onsite NA
ARNG MO ARNG HQ Onsite NA
ARNG STARC - NE Contiguous NA
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AMC White Sands Onsite NA
Sterna dougallii Roseate Tern T Bird MTMC Sunny Point Contiguous  NA
dougallii
Strix occidentalis Northern Spotted T Bird ARNG Camp Adair Contiguous  NR
caurina Oowl ARNG Camp Rilea Contiguous  NR
FORSCOM  Fort Lewis Contiguous  Yes
Strix occidentalis Mexican Spotted T Bird ARNG Camp Navajo Onsite No
lucida Oowl TRADOC Fort Bliss Onsite No
FORSCOM  Fort Carson Onsite No
TRADOC Fort Huachuca Onsite NR
AMC White Sands Contiguous  Yes
Tetramolopium None E Plant USARPAC Pohakuloa TA Onsite NA
arenarium ARNG STARC - Hawaii Onsite NA
Tetramolopium None E Plant USARPAC Makua Onsite NA
filiforme
Tetramolopium None E Plant USARPAC Makua Contiguous  NA
lepidotum ssp. USARPAC Schofield Barracks Contiguous  NA
lepidotum
Tetraplasandra ‘Ohe’ohe E Plant USARPAC Kahuku TA Onsite NA
gymnocarpa USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Thalictrum cooleyi Cooley's E Plant MTMC Sunny Point Contiguous  NA
Meadowrue
Trichechus manatus West Indian E Mammal MTMC Sunny Point Contiguous  No
Manatee
Trifolium stoloniferum Running Buffalo E Plant AMC Blue Grass Army Onsite NA
Clover Depot
Trillium reliquum Relict Trillium E Plant TRADOC Fort Benning Onsite NA
Urera kaalae Opuhe E Plant USARPAC Schofield Barracks ~ Onsite NA
Ursus americanus Florida Black Bear C(w) Mammal ARNG Camp Blanding TS  Onsite NA
floridanus
Vigna o-wahuensis None Plant ARNG STARC - Hawaii Onsite NA
Viola chamissoniana Pamakani Plant USARPAC Makua Onsite NA
ssp. chamissoniana USARPAC Schofield Barracks  Onsite NA
Viola oahuensis None E Plant USARPAC Kawailoa TA Onsite NA
USARPAC Schofield Barracks  Onsite NA
Vireo atricapillus Black-capped E Bird FORSCOM  Fort Hood Onsite NA
Vireo MEDCOM Fort Sam Houston  Onsite NA
TRADOC Fort Sill Onsite NA
ARNG STARC -TX Onsite NA
Vireo bellii pusillus Least Bell's Vireo E Bird USARC Fort Hunter Liggett Onsite NR
ARNG STARC HQ Onsite NR
Vulpes macrotis San Joaquin Kit E Mammal USARC Fort Hunter Liggett Onsite NA
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mutica Fox USARC Parks RFTA Contiguous  NA
ARNG STARC HQ Onsite NA
Vulpes velox Swift Fox C(w) Mammal ARNG STARC - NE Contiguous  NA
FORSCOM  Pinon Canyon Onsite NA
Xyris tennesseensis Tennessee Yellow- E Plant AMC Anniston Army Onsite NA
eyed Grass Depot
TRADOC Fort McClellan Onsite NA
Zanthoxylum A'e E Plant USARPAC Pohakuloa TA Onsite NA
hawaiiense ARNG STARC - Hawaii Onsite NA
Zapus hudsonius Preble's Meadow PE Mammal FORSCOM  Fort Carson Contiguous  NA

preblei

Jumping Mouse
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